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General Comment



Current Draft Permit Language with Comments 
listed below each.

1.
Section B: 2 a, b
Formation Oil. No 
discharge. Monitoring shall be performed on the drilling fluid as follows: 

a) Once prior to drilling using the gas chromatography/mass spectrometry 
test method specified in Part I, Section D.11 of this permit. The test results 
shall be reported in the DMR. 

Alternatively, the permittee may provide 
certification, as documented by the supplier(s), that the drilling fluid being 
used on the well will meet the no discharge limit for formation oil. 
b) Once 
per week during drilling using the Reverse Phase Extraction test method 
specified in Part I, Section D.12 of this permit or the gas chromatography/ mass 
spectrometry method specified in Part I, Section D.11 of this permit. 


Comment: Please consider clarifying the above statement by adding exact 
language indicating the GCMS method as that listed in Appendix 5 of 40 CFR Part 
435, Subpart A, being EPA Method 1655.



2.

11. Formation 
Oil Contamination of Drilling Fluids 
The approved test method for permit 
compliance is identified as: Gas chromatography/mass spectrometry (GC/MS) as 
described below. The GC/MS method reports results for the GC/MS test as percent 
crude contamination when calibrated for a specific crude oil. In order to define 
an applicable pass/fail limit to cover a variety of crude oils, the same crude 
oil used in calibration of the RPE test shall be used to calibrate the GC/MS 
test results to a standardized ratio of the target aromatic ION Scan 105. Based 
on the performance of a range of crude oils against standardized ratio, a value 
will be selected as a pass/fail standard which will represent detection of crude 
oil. 107 

Comment: Please consider clarifying the above statement by 
adding exact language indicating the GCMS method as that listed in Appendix 5 of 
40 CFR Part 435, Subpart A, being EPA 1655.

3.

Appendix C 

Determination of Crude Oil Contamination in Non Aqueous Drilling Fluids by 
Gas Chromatography/Mass Spectrometry (GC/MS)


Comment: Appendix C 
currently appears to describe the original GCMS method with the NIST standard 
(NIST 1582 Petroleum Crude Oil Standard Reference Material) that is no longer 
available. The Crude Oil calibration procedure described in Appendix C is no 
longer a viable option as the preparation of the calibration curve is specific 
to the use of the NIST 1582 standard.  Please consider revising-updating 
Appendix C to reference and describe only the GCMS method listed in Appendix 5 
of 40 CFR Part 435, Subpart A, being EPA 1655, with the use of NIST 2779 Gulf of 
Mexico Crude Oil Standard Reference Material as the calibration standard. 




4.

7.2.1 Crude Oil Reference- NIST 1582 Petroleum Crude 
Oil Standard Reference Material (U.S. Department of commerce national Institute 
of Standards and Technology, Gaithersburg, MD 20899). Alternative NIST Method 
2779 can be used for the purposes. This oil will be used in the calibration 
procedures

Comment: Please note that NIST 2779 is a standard used for 
calibration in the GCMS test and not a method itself. 




5.

12.2.3). If the ratio of the of the 105 EIP area to 
the TCB m/z 91 EIP area for the authentic sample is greater than that for the 1% 
formation oil equivalent calibration standard, the sample is considered 
contaminated with formation oil.

Comment: For clarification, please 
consider revising-updating Appendix C to indicate and describe only the GCMS 
method listed in Appendix 5 of 40 CFR Part 435, Subpart A, being EPA 1655 but 
incorporate 12.2.3 listed above, to describe the limit for formation oil.  As 
EPA 1655, like other EPA methods, describes the manner in which to perform the 
test, but may not indicate a permit limit for that test. 






6.

10. Polynuclear Aromatic Hydrocarbons 
The 
approved test method for permit compliance is identified as: Method 1654A: "PAH 
Content of Oil by High Performance Liquid Chromatography with a UV Detector," 
which was published in Methods for the Determination of Diesel, Mineral and 
Crude Oils in Offshore Oil and Gas Industry Discharges, EPA-821-R-92-008 
(incorporated by reference and available from National Technical Information 
Service at 703/605-6000).

Comment: For additional laboratory procedure 
flexibility, please consider also allowing EPA SW 846 Method 8270 as a permit 
compliance test method for PAH determination as required in this permit. 




Should EPA R6 have any questions or would like to further 
discuss these comments, please contact Annie Reedy or Carlyle Bourgeois with 
Element-Lafayette at 
1-800-737-2378.
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Via Electronic Mail and Regulations.gov  
 
July 10, 2017 
 
Ms. Evelyn Rosborough, Region 6 
U.S. Environmental Protection Agency  
1445 Ross Avenue  
Dallas, TX 75202-2733 
Phone: (214) 665-7515  
Email: rosborough.evelyn@epa.gov 
 
RE: Draft NPDES Permit for Offshore Oil and Gas Operations in the Western Portion of 
the Outer Continental Shelf of the Gulf of Mexico, General Permit No. GMG290000, EPA-
R06-OW-2017-0217 
 
Dear Ms. Rosborough:   
 


The Center for Biological Diversity (“Center”) submits the following comments to 
Region 6 of the Environmental Protection Agency (“EPA”) on the Draft National Pollutant 
Discharge Elimination System (“NPDES”) General Permit for New and Existing Dischargers in 
the Offshore Subcategory of the Oil and Gas Extraction Point Source Category for the Western 
Portion of the Outer Continental Shelf of the Gulf of Mexico, General Permit No. GMG290000 
(“Proposed Permit”). The Western Gulf of Mexico is littered with thousands of offshore oil and 
gas platforms, thousands of miles of offshore pipelines, and tens of thousands of offshore 
wells—the largest concentration of offshore oil and gas activity in the country. While the Center 
appreciates EPA’s new permit condition requiring oil companies to maintain an inventory of the 
chemicals used in offshore hydraulic fracturing (“fracking”) and other well stimulation 
treatments, such condition does not go nearly far enough to protect Gulf ecosystems or marine 
species from these environmentally destructive practices.  


 
The Center urges EPA to prohibit the dumping of chemicals used in offshore fracking 


and other well stimulation into the Gulf, and implement a zero discharge requirement for 
wastewater generated by offshore oil and gas drilling activities, including drill cuttings and 
fluids, well treatment fluids, and produced water. Such action is necessary to ensure the 
Proposed Permit does not result in an unreasonable degradation of the marine environment as 
required by the Clean Water Act (“CWA”), particularly given the enormous scale of offshore oil 
and gas drilling conducted in the Western Gulf under the jurisdiction of Region 6.    


 
Moreover, prior to issuing the permit, EPA must prepare an environmental impact 


statement under the National Environmental Policy Act (“NEPA”) and must engage in formal 
consultation under the Endangered Species Act (“ESA”). These evaluations under NEPA and the 
ESA are necessary to ensure that EPA carefully considers the risks and harms inherent in 
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discharging fracking chemicals and other drilling wastes into the Gulf, including the cumulative 
impacts of the discharge of wastewater from thousands of active drilling platforms; that the 
public is made aware of such risks; and that the marine environment and imperiled marine 
species are sufficiently protected from the myriad dangerous pollutants discharged by offshore 
oil and gas drilling activities. Failure to do so would violate NEPA and the ESA. 


 
I. EPA’s Proposed Permit Fails to Comply with the Clean Water Act  


 
The Proposed Permit does not adequately protect water quality or the ocean environment 


and therefore fails to comply with the CWA. Congress enacted the CWA in order “to restore and 
maintain the chemical, physical, and biological integrity of the nation’s waters;” to guarantee 
“water quality which provides for the protection and propagation of fish, shellfish, and wildlife 
and provides for recreation;” and to promptly eliminate water pollution.1 To help meet these 
goals, the CWA establishes the NPDES permitting program. Specifically, under Section 301, 
“the discharge of any pollutant by any person shall be unlawful,” unless the discharger meets one 
of several exceptions, which includes obtaining a permit issued pursuant to Section 402.2 “The 
combined effect of sections 301(a) and 402 is that ‘[t]he CWA prohibits the discharge of any 
pollutant from a point source into navigable waters of the United States without an NPDES 
permit’”3   


 
Every NPDES permit must contain effluent limits sufficient both to “restore” and 


“maintain” the receiving waterbody.4 In particular, the CWA requires EPA to set technology-
based effluent limits that reflect the ability of available technologies to reduce and ultimately 
eliminate pollution discharges.5 All sources and all pollutants must be subject to technology-
based effluent limits,6 unless more stringent water quality-based effluent limits are required to 
avoid exceedances of water quality standards.7  


 
To implement the CWA’s tech-based effluent limit requirements, EPA must establish 


national effluent limitations and guidelines (“NELGs”) for industrial point sources, which 
establish an absolute minimum level of pollution control that must be achieved by industrial 
point sources.8 EPA looks first to the NELGs when setting technology-based effluent limits.9 
Where NELGs do not exist for a particular pollutant or class of pollutants to be discharged from 
a point source, EPA is required to exercise their best professional judgment (“BPJ”) to set case-
by-case technology-based effluent limits for pollutants in NPDES permits.10   


                                                 
1 33 U.S.C. § 1251(a). 
2 33 U.S.C. § 1301(a). 
3 Nw. Evtl. Advocates v. EPA, 537 F.3d 1006, 1010 (9th Cir. 2008) (citations omitted). 
4 See 33 U.S.C. § 1251(a). 
5 See id. §§ 1311 (establishing technology-based effluent limits),1342(a)(1) (requiring that NPDES permits 
incorporate technology-based effluent limits). 
6 See id. § 1311(b)(2)(A),. 
7 See id. § 1312(a). 
8 33 U.S.C. §§ 1311(b), 1314(b); See Natural Res. Def Council v. EPA, 859 P.2d 156, 183 (D.C. Cir. 1988). 
9 See id. 
10 33 U.S.C. §§ 1311(b)(2)(A); 1342(a)(1)(A); 40 C.F.R. § 125.3(c); see also Am. Petroleum Inst. v. EPA, 787 P.2d 
965, 969 (5th Cir. 1986) (“Where EPA has not promulgated applicable technology-based effluent limitations 
guidelines, the permits must incorporate, on a case-by-case method, ‘such conditions as the Administrator 
determines are necessary to carry out the provisions of the Act.’”) (citations omitted). 
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In addition, in order to provide enhanced protections for marine waters, Section 403 of 


the CWA establishes ocean discharge criteria.11 Congress directed EPA to publish regulations 
and guidelines for determining degradation of the “waters of the territorial sea, the contiguous 
zone, and oceans….”12 Under the ocean discharge criteria, EPA cannot issue a discharge permit 
where the discharge would cause “undue degradation of the marine environment.”13 


 
The Proposed Permit does not comply with the ocean discharge criteria or adequately 


protect water quality because it allows the unlimited discharge of produced water; it allows the 
discharge of toxic fracking and other well treatment fluids; it allows the discharge of drill 
cuttings and fluids; and is less protective of water quality than other offshore oil and gas permits. 
It is wholly shocking that EPA allows the oil and gas industry to dump its wastewater into the 
Gulf of Mexico. This is a serious disloyalty to the public and its reliance on the agency to protect 
water quality. EPA must therefore implement substantial changes to the terms and conditions of 
the Proposed Permit prior to its issuance, including zero-discharge requirements for all drilling 
fluids, produced wastewater and well treatment fluids. 
 


A. EPA’s Proposed Permit Fails to Comply with the Ocean Discharge Criteria  
 


EPA cannot issue the Proposed Permit because EPA cannot make a valid finding that the 
permit complies with the CWA requirements for discharges into the ocean. Permits for ocean 
discharges must comply with ocean discharge criteria.14 EPA can only issue a permit if it 
concludes “on the basis of available information” that the discharge “will not cause an 
unreasonable degradation of the marine environment.”15 The CWA specifically prohibits EPA 
from issuing a NPDES permit that would allow the discharge of pollutants into the ocean where 
“insufficient information exists on any proposed discharge to make a reasonable judgment on 
any of the guidelines….”16  
 


Unreasonable degradation is defined in 40 C.F.R. § 125.121(e)(1-3) as: 
 


(1) Significant adverse changes in ecosystem diversity, productivity and stability 
of the biological community within the area of discharge and surrounding 
biological communities;  


(2) Threat to human health through direct exposure to pollutants or through 
consumption of exposed aquatic organisms; or  


(3) Loss of esthetic, recreational, scientific or economic values which is 
unreasonable in relation to the benefit derived from the discharge.  


 
The following factors must be considered in the evaluation:17 
 
                                                 
11 33 U.S.C. § 1343. 
12 Id. § 1343(c)(1). 
13 40 C.F.R. § 125.123. 
14 33 U.S.C. § 1343. 
15 40 C.F.R. § 125.123(a). 
16 33 U.S.C. § 1343(c)(2). 
17 40 C.F.R. §125.122(a). 
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(1) The quantities, composition and potential for bioaccumulation or persistence 
of the pollutants to be discharged; 


(2) The potential transport of such pollutants by biological, physical or chemical 
processes; 


(3) The composition and vulnerability of the biological communities which may 
be exposed to such pollutants, including the presence of unique species or 
communities of species, the presence of species identified as endangered or 
threatened pursuant to the Endangered Species Act, or the presence of those 
species critical to the structure or function of the ecosystem, such as those 
important for the food chain; 


(4) The importance of the receiving water area to the surrounding biological 
community, including the presence of spawning sites, nursery/forage areas, 
migratory pathways, or areas necessary for other functions or critical stages 
in the life cycle of an organism. 


(5) The existence of special aquatic sites including, but not limited to marine 
sanctuaries and refuges, parks, national and historic monuments, national 
seashores, wilderness areas and coral reefs; 


(6) The potential impacts on human health through direct and indirect pathways; 
(7) Existing or potential recreational and commercial fishing, including 


finfishing and shellfishing; 
(8) Any applicable requirements of an approved Coastal Zone Management plan; 
(9) Such other factors relating to the effects of the discharge as may be 


appropriate; and 
(10) Marine water quality criteria developed pursuant to section 304(a)(1). 


Here, EPA relies on conclusory statements in its Fact Sheet on the Proposed Permit and a 
document from 1991 evaluating the ocean discharge criteria for the NPDES General Permit for 
the Gulf of Mexico OCS to find that the Proposed Permit satisfies the ocean discharge criteria. 
EPA’s conclusion that the Proposed Permit meets the ocean discharge criteria and does not 
constitute an unreasonable degradation of the marine environment is inadequate and flawed. 
 


EPA cannot make a valid finding that the permit does not cause an unreasonable 
degradation of the marine environment. In the Fact Sheet on the Proposed Permit, EPA 
acknowledges that offshore fracking is occurring in the Gulf of Mexico, and that the Proposed 
Permit allows chemicals used in offshore fracking to be dumped into the Gulf.18 EPA further 
acknowledges that it lacks data regarding the types and quantities of chemicals used in such 
practices.19 EPA further admitted in response to a request under the Freedom of Information Act 
that it had no records on the effects of the chemicals used in offshore fracking wastewater on the 
marine environment.20 


 


                                                 
18 EPA, FACT SHEET AND SUPPLEMENTAL INFORMATION FOR THE PROPOSED REISSUANCE OF THE 
NPDES GENERAL PERMIT FOR NEW AND EXISTING SOURCES IN THE OFFSHORE SUBCATEGORY OF 
THE OIL AND GAS EXTRACTION POINT SOURCE CATEGORY FOR THE WESTERN PORTION OF THE 
OUTER CONTINENTAL SHELF OF THE GULF OF MEXICO (GMG290000) at 24-25, Apr. 17, 2017. 
19 Id.  
20 Letter from EPA, Region 6 to Center for Biological Diversity RE: FOIA Request EPA-R9-2017-000778, Feb. 15, 
2017. 
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Nevertheless, the Proposed Permit allows the unlimited discharge of produced 
wastewater and well stimulation fluids, including the unlimited discharge of chemicals used in 
offshore fracking and other well stimulation treatments.21 There are significant data gaps on the 
impacts of these discharges on the marine environment; and what is known indicates that the 
discharge of such wastewater is inherently dangerous and causes undue degradation of the ocean 
environment.  


 
1. The Discharge of Produced Water and Other Wastes Causes an Undue 


Degradation of the Marine Environment 
 


EPA has not meaningfully analyzed the massive volume of produced water that flows 
into the Gulf of Mexico from oil and gas operations. Fracking and other new information 
indicate that produced water may have increased in volume. For example, EPA records reveal 
that offshore oil and gas platforms in Region 6 discharged more than 75 billion gallons of 
produced water in 2014.22 The discharge of produced water—a complex pollutant associated 
with offshore oil productions—is incompatible with the ocean discharge criteria. Such 
wastewater can contain harmful substances like benzene, arsenic, lead, hexavalent chromium, 
barium, chloride, sodium, sulfates, and boron, and it also can be radioactive.23 Produced water 
itself is potentially harmful to humans, aquatic life, and ecosystems—in fact, a study sponsored 
by the U.S. Department of Energy demonstrated that oil production yields “environmentally 
hazardous” produced water.24 


 
Produced water contains several chemicals that are toxic to aquatic life. These 


compounds include dispersed oils, aromatic hydrocarbons and alkylphenols, heavy metals, 
biocides, corrosion inhibitors, emulsion breakers, coagulants, oxygen scavengers, and naturally 
occurring radioactive materials.25 The most common metals in produced water are arsenic, 
cadmium, copper, chromium, lead, mercury, nickel, and zinc.26 In addition, produced water can 
contain substantial amounts of organic material, inorganic salts, small particles, organic acids 
(e.g., acetic acid and propionic acid), and can have high levels of sulfur and sulphide.27  


 


                                                 
21 While the Proposed Permit prohibits the discharge of priority pollutants except in trace amounts in well 
stimulation fluids, that limitation does not apply when fracking fluids are mixed with produced water. Moreover, a 
number of the chemicals frequently used in offshore operations are not listed as priority pollutants by EPA, and thus 
can be discharged in unlimited amounts in well treatment fluids as well. See The Center, Troubled Waters: Offshore 
Fracking’s Threat to California’s Ocean, Air and Seismic Stability, Sept. 2014, 
https://www.biologicaldiversity.org/campaigns/offshore_fracking/pdfs/Troubled_Waters.pdf (listing 10 most 
commonly used fracking chemicals in oil and gas operations in waters off California). 
22 See Excel Spreadsheet, Produced Water Discharges for Region 6 in 2014. 
23 See e.g., Sierra Club, Lone Star Chapter v. Cedar Point Oil Co., 73 F.3d 546 (5th Cir. 1996); Mall, Amy, Petition 
for Rulemaking Pursuant to Section 6974(a) of the Resource Conservation and Recovery Act Concerning the 
Regulation of Wastes Associated with the Exploration, Development, or Production of Crude Oil or Natural Gas or 
Geothermal Energy at 8 (2010). 
24 C Tsouris, Oak Ridge National Lab., Emerging Applications of Gas Hydrates at 7. 
25 Neff, J., K. Lee, and E. M. DeBlois. 2011. Produced water: overview of composition, fates, and effects. Pp. 3–54 
Produced water. Springer. 
26 Bakke, T., J. Klungsøyr, and S. Sanni. 2013. Environmental impacts of produced water and drilling waste 
discharges from the Norwegian offshore petroleum industry. Marine Environmental Research 92:154–169. 
27 Id. 
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Several compounds in produced water are known to have negative biological effects. 
Polycyclic aromatic hydrocarbons and alkylphenols, which are abundant in produced water, are 
potent carcinogens causing DNA damage28 and can lead to oxidative stress,29 cardiac function 
defeats,30 embryotoxicity in fish,31 reduction of lysosomal membrane stability in kidney cells,32 
elevated hepatic activity,33 and neoplasia of fish liver.34 Other chemicals such as alkyl phenols at 
concentration found in produce waters have hormone-disrupting effects in fish,35 can change the 
lipid composition in hepatic cells of free-living Atlantic cod and haddock,36 lead to cytotoxicity 
in liver cells in rainbow trout (Onchorhynchus mykiss),37 disrupt normal larval pigmentation and 
increase jaw deformities in Atlantic cod, which reduces feeding ability and results in larval 
mortality.38  
 


Chemicals in produced water cause substantial negative and lethal effects under chronic 
and acute exposure. Studies of chronic exposure of adult sea scallops (Placopecten 
magellanicus) to different types and concentrations of diluted operational drilling fluids, under 
environmental representative conditions, have found reductions in somatic and reproductive 


                                                 
28 Aas, E., T. Baussant, L. Balk, B. Liewenborg, and O. K. Andersen. 2000. PAH metabolites in bile, cytochrome 
P4501A and DNA adducts as environmental risk parameters for chronic oil exposure: a laboratory experiment with 
Atlantic cod. Aquatic Toxicology 51:241–258. 
29 Hasselberg, L., S. Meier, and A. Svardal. 2004. Effects of alkylphenols on redox status in first spawning Atlantic 
cod (Gadus morhua). Aquatic Toxicology 69:95–105; Sturve, J., L. Hasselberg, H. Fälth, M. Celander, and L. 
Förlin. 2006. Effects of North Sea oil and alkylphenols on biomarker responses in juvenile Atlantic cod (Gadus 
morhua). Aquatic toxicology 78:S73–S78. 
30 Incardona, J. P., T. K. Collier, and N. L. Scholz. 2004. Defects in cardiac function precede morphological 
abnormalities in fish embryos exposed to polycyclic aromatic hydrocarbons. Toxicology and applied pharmacology 
196:191–205. 
31 Carls, M. G., L. Holland, M. Larsen, T. K. Collier, N. L. Scholz, and J. P. Incardona. 2008. Fish embryos are 
damaged by dissolved PAHs, not oil particles. Aquatic toxicology 88:121–127. 
32 Holth, T. F., J. Beckius, I. Zorita, M. P. Cajaraville, and K. Hylland. 2011. Assessment of lysosomal membrane 
stability and peroxisome proliferation in the head kidney of Atlantic cod (Gadus morhua) following long-term 
exposure to produced water components. Marine environmental research 72:127–134. 
33 Meier, S., H. Craig Morton, G. Nyhammer, B. E. Grøsvik, V. Makhotin, A. Geffen, S. Boitsov, K. A. Kvestad, A. 
Bohne-Kjersem, A. Goksøyr, A. Folkvord, J. Klungsøyr, and A. Svardal. 2010. Development of Atlantic cod (Gadus 
morhua) exposed to produced water during early life stages: Effects on embryos, larvae, and juvenile fish. Marine 
Environmental Research 70:383–394. 
34 Myers, M. S., J. T. Landahl, M. M. Krahn, and B. B. McCain. 1991. Relationships between hepatic neoplasms and 
related lesions and exposure to toxic chemicals in marine fish from the US West Coast. Environmental Health 
Perspectives 90:7. 
35 Arukwe, A., T. Celius, B. T. Walther, and A. Goksøyr. 2000. Effects of xenoestrogen treatment on zona radiata 
protein and vitellogenin expression in Atlantic salmon (Salmo salar). Aquatic toxicology 49:159–170; Arukwe, A., 
S. W. Kullman, and D. E. Hinton. 2001. Differential biomarker gene and protein expressions in nonylphenol and 
estradiol-17β treated juvenile rainbow trout (Oncorhynchus mykiss). Comparative Biochemistry and Physiology 
Part C: Toxicology & Pharmacology 129:1–10; Meier, S., T. E. Andersen, B. Norberg, A. Thorsen, G. L. Taranger, 
O. S. Kjesbu, R. Dale, H. C. Morton, J. Klungsøyr, and A. Svardal. 2007. Effects of alkylphenols on the 
reproductive system of Atlantic cod (Gadus morhua). Aquatic Toxicology 81:207–218. 
36 Grøsvik, B. E., S. Meier, B. Liewenborg, G. Nesje, K. Westrheim, M. Fonn, O. S. Kjesbu, H. Skarphéḥinsdóttir, 
and J. Klungsøyr. 2010. PAH and biomarker measurements in fish from condition monitoring in Norwegian waters 
in 2005 and 2008. ICES. 
37 Tollefsen, K. E., R. C. Sundt, J. Beyer, S. Meier, and K. Hylland. 2011. Endocrine modulation in Atlantic cod 
(Gadus morhua L.) exposed to alkylphenols, polyaromatic hydrocarbons, produced water, and dispersed oil. Journal 
of Toxicology and Environmental Health, Part A 74:529–542; Meier et al. 2010. 
38 Meier et al. 2010. 
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tissue growth and mortality.39 For example, chronic intermittent exposure of adult sea scallops to 
oil-based mud was highly lethal at concentrations as low as 1 mg/L.40 Oil-based muds are 
chemically toxic and disrupt the physiological state and nutritional conditions of sea scallops 
resulting in low growth rate and survival.41 Similarly, studies of chronic exposure of the blue 
mussel (Mytilus edulis, a common biomarker) to produced water have shown DNA damages 
within 1 km of the outfalls.42 However, current methods may not be sensitive enough to detect 
biological effects beyond few kilometers from the outfall.43 Thus the idea that produced water 
impacts are largely localized is still unverified. 
 


Fish may suffer the highest impacts of produced water since some species are attracted to 
oil rigs and platforms. For example, samples collected from haddock (Melanogrammus 
aeglefinus) populations in areas with extensive oil and gas production in the North Sea show 
induction of biotransformation enzymes, oxidative stress, genotoxicity, and altered fatty acid 
composition.44 Several studies have shown that fish exposed to alkylphenols and polyaromatic 
hydrocarbons in produced water alter their endocrine physiology.45 For example, a study of 
exposure of different developmental stages of Atlantic cod to several concentrations of produced 
water collected from an oil platform in the North Sea found that alkylophenols (a chemical 
known to cause endocrine activity and commonly found in produced water) bioaccumulate in 
tissue.46 Concentration of produced water of 1 percent disrupts normal larval pigmentation, 
reduces feeding by deforming jaw parts in larvae, and leads to mortality.47 
 


Alkylophenols have also endocrine effects and disrupt several reproductive parameters in 
fish, such as reduction of gonadal development,48 induction of plasma vitellogenin in males and 
juveniles,49 and prevention of spermatogenesis and oogenesis.50 Serious reproductive disturbance 
has been demonstrated in first-time spawning Atlantic cod.51 For example, acute exposure (1 to 5 
weeks) of Atlantic cod to alkylophenols (via food) resulted in impaired oocyte development, 


                                                 
39 Cranford, P. J., D. C. Gordon Jr, K. Lee, S. L. Armsworthy, and G.-H. Tremblay. 1999. Chronic toxicity and 
physical disturbance effects of water-and oil-based drilling fluids and some major constituents on adult sea scallops 
(Placopecten magellanicus). Marine Environmental Research 48:225–256. 
40 Id. 
41 Id. 
42 Brooks, S., C. Harman, B. Zaldibar, U. Izagirre, T. Glette, and I. Marigómez. 2011. Integrated biomarker 
assessment of the effects exerted by treated produced water from an onshore natural gas processing plant in the 
North Sea on the mussel Mytilus edulis. Marine pollution bulletin 62:327–339. 
43 Bakke et al. 2013. 
44 Balk 
45 Tollefsen, et al. 2011. 
46 Meier et al. 2010. 
47 Id. 
48 Meier et al. 2007. 
49 White, R., S. Jobling, S. A. Hoare, J. P. Sumpter, and M. G. Parker. 1994. Environmentally persistent 
alkylphenolic compounds are estrogenic. Endocrinology 135:175–182. 
50 Weber, L. P., R. L. Hill, and D. M. Janz. 2003. Developmental estrogenic exposure in zebrafish (Danio rerio): II. 
Histological evaluation of gametogenesis and organ toxicity. Aquatic toxicology 63:431–446; Weber, L. P., Y. 
Kiparissis, G. S. Hwang, A. J. Niimi, D. M. Janz, and C. D. Metcalfe. 2002. Increased cellular apoptosis after 
chronic aqueous exposure to nonylphenol and quercetin in adult medaka (Oryzias latipes). Comparative 
Biochemistry and Physiology Part C: Toxicology & Pharmacology 131:51–59. 
51 Meier et al. 2007. 
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reduction of estrogen levels, and substantial delay of spawning in females.52 Males showed 
reduction of testosterone and impairment of testicular development.53 Similarly, chronic 
exposure (e.g., over 14 weeks) of Atlantic cod to relative low doses of alkylophenols have led to 
similar results.54 Other studies of chronic exposure (12 weeks) of Atlantic cod to produced water 
with concentrations as low as 0.066 - 0.2 percent have shown impair oocyte development and 
reduce estrogen levels in pre-spawning females, and altered testicular development and reduction 
of sperm amount in males.55 These endocrine disruptions occur at concentration found in plumes 
of produced water and chemical compounds present in produced water are likely to have stronger 
effects on fish closer to oil platforms.56  
 


All these studies show that exposure to produced water can cause a wide range of 
negative effects in fish and invertebrates. Several of the responses to produced water exposure 
suggest substantial impacts such as loss of cell membrane integrity, gene expression changes, 
cytotoxicity, DNA damage, hepatic lipid composition, and reproductive disruption. Based on 
these studies chronic exposure to even low concentrations of produced water has negative 
consequences for the physiology of fish and invertebrates. Population and community effects are 
mostly unknown, as are the cumulative effects of chronic and acute produce water exposure are 
also unknown.57  
 


i. Fate of Produced Water and Habitat Degradation  
 


 Produced water undergoes several changes following discharge to the ocean including, 
dilution, biodegradation, adsorption, evaporation, and photooxidation (Fig. 1).58 These 
transformation processes may produce other chemicals that are more bioavailable and toxic for 
marine organisms than the original chemicals. The rate of biodegradation of chemicals in 
produced water is thought to be variable and mostly unknown but it depends on the persistence 
of the chemicals in the water column.59 


                                                 
52 Id. 
53 Id. 
54 Meier et al. 2011. 
55 Sundt, R. C., and C. Björkblom. 2011. Effects of produced water on reproductive parameters in prespawning 
Atlantic cod (Gadus morhua). Journal of Toxicology and Environmental Health, Part A 74:543–554. 
56 Bakke et al. 2013. 
57 Bakke et al. 2013. 
58 Neff 2002. 
59 Id. 
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Figure 1. Environmental fates of inorganic and organic chemicals (C) from produced water in seawater following the discharge 
of treated produced water to the ocean. Figure and legend after Neff (2002). 


 
Habitat degradation due to produced water is high near outfalls. Most produced water 


contain relatively high concentration of several metals compared with clean sea water, with 
barium, iron, and manganese being the most abundant.60 These metals tend to rapidly precipitate 
from the plume, forming barium sulfate and oxides of iron and manganese on sediment surfaces 
over large areas around the produced water discharges. Evidence suggests that effects of 
discharges of produced water in the water column and on the seabed in general have higher 
impacts within 1 or 2 km from the outfall sources.61 However, the published literature has not yet 
been able to demonstrate with high confidence that the effects of produced water are only local. 
Studies have shown that benthic communities require at least 5-10 years to recover from wastes 
accumulated on the seabed from produced water.62  
 


ii. Plume Size of Produced Water 
 


The plume size of produced water is directly related to dilution rates. Dilution rates and 
potential biological effects of produced water following discharge to the ocean depends on 
several factors including discharge temperature, density of produced water, current speed, 
mixing regime, depth of the outfall, water column stratification, and seasonal environmental 
conditions.63 For example, produced water can dilute quickly upon discharge in well-mixed 
marine waters.64 In general, modeling studies of dispersion of produced water show a rapid 
                                                 
60 Neff 2002. 
61 Bakke et al. 2013. 
62 Bakke, T., A. M. V. Green, and P. E. Iversen. 2011. Offshore Environmental Effects Monitoring in Norway–
Regulations, Results and Developments. Pages 481–491Produced Water. Springer; Bakke et al. 2013. 
63 Neff 2002. 
64 Id. 
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initial dilution (e.g., 30 to 100 fold) within tens of meters of the outfall and slower dilution with 
distance.65 Modeled dilutions of produced water discharged to the Gulf of Mexico vary greatly 
depending on discharge rate and current speed.66 Plume dilution generally slows down during 
slack currents and increases during strong currents. 
 


Some produced water is highly buoyant and the plume trends to spread as a thin layer of 
one or two meters thick on the ocean surface with limited vertical or lateral dispersion in very 
calm waters. In contrast, under high current and high winds the concentration of the produced 
water plumes are highly variable and shows variable concentration within the plume. However, it 
is safe to say that marine organisms close to discharge points are exposed to the highest chemical 
concentrations.67 However, most studies today do not have the require sensitivity to detect 
impacts of produced water at very low concentrations. 
 
 These studies demonstrate that there are many unknowns regarding the impacts of the 
discharge of produced water on the marine environment, including on marine species, but what is 
known indicates that produced water substantially degrade the marine environment. EPA 
therefore cannot make the non-degradation finding for produced water. As explained further 
below, available technologies exist that allow for zero discharge of such wastes and other 
permits require zero discharge of produced water. EPA should mandate such a limit for the 
Western Gulf of Mexico.  
 


2. The Discharge of Chemicals Used in Offshore Fracking and Other Well 
Stimulation Causes an Undue Degradation of the Marine Environment 


 
EPA acknowledges that offshore fracking and other well stimulation treatments occur in 


the Gulf of Mexico.68 There are significant data gaps regarding the impacts of offshore fracking 
and acidization on the marine environment, and the best available scientific information indicates 
that the discharge of well treatment chemicals does not meet the ocean discharge criteria. 
Therefore, EPA cannot permit the discharge of fracking and other well stimulation chemicals. 
 


EPA cannot make a valid finding that the permit does not cause an unreasonable 
degradation of the marine environment because “insufficient information exists” regarding the 
impacts of well stimulation chemicals “to make a reasonable judgment” that the discharge 
satisfies all of the ocean discharge criteria.69 For example, an independent scientific review of 
offshore well stimulation by the California Council on Science and Technology found significant 
data gaps on basic questions regarding offshore fracking and acidizing. Among these data gaps, 
the study found inadequate reporting of well stimulation events, the composition of well 
stimulation fluid, and toxicity data for common chemicals in fracking and acidizing fluids. In 
fact, the review found that “no studies have been conducted on the toxicity and impacts of well 


                                                 
65 Brandsma, M. G., and J. P. Smith. 1996. Dispersion modeling perspectives on the environmental fate of produced 
water discharges. Pages 215–224Produced Water 2. Springer; Washburn, L., S. Stone, and S. MacIntyre. 1999. 
Dispersion of produced water in a coastal environment and its biological implications. Continental Shelf Research 
19:57–78. 
66 Brandsma and Smith 1996. 
67 Bakke et al. 2013. 
68 Fact Sheet at 24-25. 
69 See 33 U.S.C. § 1343(c)(2). 
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stimulation fluids discharged in federal waters to the marine environment.”70 And, in discussing 
the impacts of the discharge of fracking chemicals into the ocean, the Bureau of Ocean Energy 
Management has previously noted that “[t]he lack of toxicity data for 31 of the 48 distinct 
chemicals was identified as a problem…, as was the lack of available data on chronic impacts of 
these chemicals in the marine environment…these issues [are] critical data gaps in the analysis 
of potential impacts of offshore discharges of WST waste fluids to sensitive marine species.”71 
 


What is known about the chemicals used in of offshore fracking and acidizing indicates 
that the Proposed Permit does not meet the ocean discharge criteria.72 Harmful chemicals present 
in these fluids can include volatile organic compounds, such as benzene, toluene, xylenes, and 
acetone.73 A Congressional Report sampling incomplete industry self-reports found that “[t]he 
oil and gas service companies used fracking products containing 29 chemicals that are (1) known 
or possible human carcinogens, (2) regulated under the Safe Drinking Water Act for their risks to 
human health, or (3) listed as hazardous air pollutants under the Clean Air Act.”74 One peer-
reviewed scientific study examined a list of 944 fracking fluid products containing 632 
chemicals, 353 of which could be identified with Chemical Abstract Service numbers.75 The 
study concluded that more than 75 percent of the chemicals could affect the skin, eyes, and other 
sensory organs, and the respiratory and gastrointestinal systems; approximately 40 to 50 percent 
could affect the brain/nervous system, immune, and cardiovascular systems, and the kidneys; 37 
percent could affect the endocrine system; and 25 percent could cause cancer and mutations.76  


 
Another study reviewed exposures to fracking chemicals from onshore wells and noted 


that trimethylbenzenes are among the largest contributors to non-cancer threats for people living 
within a half mile of a well, while benzene is the largest contributor to cumulative cancer risk for 
people, regardless of the distance from the wells.77 Another recent study has found increased 
arsenic and heavy metals in groundwater near fracking sites in Texas.78 Moreover, researchers 
found greater hormone-disrupting properties in water located near hydraulic fracturing drilling 
sites than in areas without drilling, and they found that 11 chemicals commonly used for fracking 
are endocrine disruptors.79 Recent science on fracking shows that birth defects are more common 


                                                 
70 Id. 
71 Bureau of Ocean Energy Management, Draft EA on Well Stimulation on the Pacific OCS at 4-35. 
72 See, e.g., United States House of Representatives, Committee on Energy and Commerce Minority Staff, 
Chemicals used in hydraulic fracturing (“House Report”) at 11-12 (2011); Colborn, Theo et al., Natural Gas 
Operations for a Public Health Perspective, 17 Human and Ecological Risk Assessment 1039 (2011) (“Colborn 
2011”) at 1039; McKenzie, Lisa et al., Human health risk assessment of air emissions form development of 
unconventional natural gas resources, Sci. Total Environ. (2012) (“McKenzie 2012”). 
73 United States Environmental Protection Agency, Plan to Study the Potential Impacts of Hydraulic Fracturing on 
Drinking Water Resources (2011).  
74 House Report at 8. 
75 Colborn 2011 at 1. 
76 Id. 
77 McKenzie 2012 at 5. 
78 Fontenot, Brian E et al., An evaluation of water quality in private drinking water wells near natural gas extraction 
sites in the Barnett Shale Formation. Environmental Science & Technology (2013) (“Fontenot 2013”); U.S. GAO, 
Information on Shale Resources, Development, and Environmental and Public Health Risks (2012).  
79 Kassotis, Christopher D., et al. Estrogen and Androgen Receptor Activities of Hydraulic Fracturing Chemicals 
and Surface and Ground Water in a Drilling-Dense Region. Endocrinology, doi 10.1210/en.2013-1697 (2013). 
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in babies born to mothers living near fracked wells, according to researchers at the Colorado 
School of Public Health.80 
 


The chemicals used in offshore fracking are alarming. An analysis of chemicals used in 
12 wells in the Pacific Ocean and disclosed by the voluntary reporting site FracFocus reveals that 
almost all of the chemicals used are suspected of causing gastrointestinal, respiratory, and liver 
hazards, as well as skin, eye, and sensory organ risks. More than half of the chemicals are 
suspected of being hazardous to the kidneys, immune and cardiovascular systems, and more than 
one third are suspected of affecting the developmental and nervous systems. Between one-third 
and one-half of the chemicals used are suspected ecological hazards.81 For example, the chemical 
X-Cide used often in fracking operations is a hazardous substance under the Occupational Safety 
and Health Act and the Comprehensive Environmental Response, Cleanup, and Liability Act. 
According to its Material Safety Data Sheet, the product is hazardous to both fish and wildlife.  


 
Seven Harmful Chemicals used in 12 California Offshore Wells 


Chemical Number of 
Wells Used 


Known Health Effects 


Crystalline 
Silica (X-Cide) 


All 12 wells Harmful to skin, eyes and other sensory organs, respiratory system, 
immune system and kidneys; mutagen. Known human carcinogen. 


Methanol All 12 wells Harmful to skin, eyes and other sensory organs, respiratory system, 
gastrointestinal system and liver, brain and nervous system, immune 
system, kidneys, reproductive and cardiovascular system; mutagen, 
developmental inhibitor and endocrine disruptor. Ecological risks. 


Glyoxal 11 wells Harmful to skin, eyes and other sensory organs, respiratory and 
reproductive system, gastrointestinal system and liver, brain and 
nervous system, immune system, cardiovascular system and blood, 
endocrine disruptor; mutagen, promoter of cancer. Ecological risks. 


Sodium 
Tetraborate 


All 12 wells Harmful to skin, eyes and other sensory organs, respiratory system, 
gastrointestinal system and liver, brain and nervous system, kidneys, 
cardiovascular system. Ecological risks. 


2-Butoxyethanol 3 wells Harmful to skin, eyes and other sensory organs, respiratory system, 
gastrointestinal system and liver, brain and nervous system, immune 
system, kidneys, reproductive system and cardiovascular system; 
mutagen, developmental inhibitor and endocrine disruptor; linked to 
liver cancer. Also linked to adrenal tumors. Ecological risks.1 


Merhyl-4-
isothiazolin 


All 12 wells Harmful to skin, eyes and other sensory organs, respiratory, 
reproductive system, brain and nervous system, immune system; 
mutagen; developmental inhibitor. Ecological risks. 


Ethoxylated 
nonylphenol 


9 wells Harmful to skin, eyes and other sensory organs, respiratory system, 
gastrointestinal system and liver, immune system, reproductive and 
cardiovascular system; developmental inhibitor and endocrine 
disruptor. 


   Table 1. The Center, Troubled Waters: Offshore Fracking’s Threat to California’s Ocean, Air and Seismic Stability, Sept. 2014. 


                                                 
80 McKenzie, Lisa, et al., Birth Outcomes and Maternal Residential Proximity to Natural Gas Development in Rural 
Colorado, Environmental Health Perspectives (2014).  
81 Colborn 2011.  
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In addition, scientific research has indicated that 40 percent of the chemicals used in 
fracking can harm aquatic animals and other wildlife.82 For example, some of the chemicals used 
in fracking operations can break down into nonylphenol, a very toxic substance with a wide 
range of harmful effects that include the development of intersex fish and altered sex ratios at the 
population level.83 Nonylphenol can also inhibit the development, growth, and survival of marine 
invertebrates, and has been shown to bioaccumulate in marine mammal species.84  


Phenol formaldehyde resins are also used in offshore fracking. These resins are toxic and 
can cause cancer and mutations; if released into the marine environment, these pollutants have 
the potential to absorb other chemical compounds such as nonylphenol, increasing their toxicity 
to marine life.85 Indeed, chemicals frequently used in offshore fracking are among the most toxic 
in the entire world with respect to aquatic life.86  
 


Additionally, recent studies using fluids produced by fracking to examine their impact on 
aquatic animals found that the fluids have significant negative effects on rainbow trout, even at 
greater than 100-fold dilutions.87 These effects include oxidative stress, endocrine disruption, and 
biotransformation which may lead to longer term impacts on populations where spills have 
occurred. A similar study analyzed the impacts of fracking fluids on water fleas, and found 
exposure to fracking fluids caused a significant decline in reproduction and increased mortality.88 
And another study found acute toxicity of zebrafish embryos from fracking fluid.89  


 
Another recent study found that oil companies use dozens of extremely hazardous 


chemicals to acidize wells. Specifically, the study found that almost 200 different chemicals have 
been used and that at least 28 of these substances are F-graded hazardous chemicals—
carcinogens, mutagens, reproductive toxins, developmental toxins, endocrine disruptors or high 
acute toxicity chemicals.90 Each acidization can use as much as hundreds of thousands of pounds 


                                                 
82 CCST. 2014. Advanced Well Stimulation Technologies in California: An Independent Review of Scientific and 
Technical Information. August 28, 2014; The Center, Troubled Waters: Offshore Fracking’s Threat to California’s 
Ocean, Air and Seismic Stability, Sept. 2014, 
https://www.biologicaldiversity.org/campaigns/offshore_fracking/pdfs/Troubled_Waters.pdf. 
83 Diehl, J., et al. 2012. The distribution of 4-nonylphenol in marine organisms of North American Pacific Coast 
estuaries. Chemosphere 87:490-497. 
84 Id.  
85 Mato, Y. et al. 2001. Plastic resin pellets as a transport medium for toxic chemicals in the marine environment. 
Environmental Science & Technology 35:318-324. 
86 CCST. 2015, Vol. II at 76.  
87 Yuhe He, et al. 2017. Effects on Biotransformation, Oxidative Stress, and Endocrine Disruption in Rainbow Trout 
(Oncorhynchus mykiss) Exposed to Hydraulic Fracturing Flowback and Produced Water. Environ. Sci. Technol. 
2017, 51, 940−947. DOI: 10.1021/acs.est.6b04695; Tamzin A. Blewett, et al. 2017.The effect of hydraulic flowback 
and produced water on gill morphology, oxidative stress and antioxidant response in rainbow trout (Oncorhynchus 
mykiss), Nature: Scientific Reports. 7:46582. DOI: 10.1038/srep46582. 
88 Tamzin A. Blewett, et al. 2017. Sublethal and Reproductive Effects of Acute and Chronic Exposure to Flowback 
and Produced Water from Hydraulic Fracturing on the Water Flea Daphnia magna,  
Environ. Sci. Technol. 2017, 51, 3032−3039. DOI: 10.1021/acs.est.6b05179. 
89 Yuhe He, et al. 2017. Chemical and toxicological characterizations of hydraulic fracturing flowback and produced 
water. Water Research 114 (2017) 78-87.  
90 Khadeeja Abdullah, Timothy Malloy, Michael K. Stenstrom & I. H. (Mel) Suffet. 2016. Toxicity of acidization 
fluids used in California oil exploration, Toxicological & Environmental Chemistry. 
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of some chemicals.91 Moreover, acid treatments typically have a low pH that is incompatible 
with water quality criteria and maintenance of existing water quality especially in light of ocean 
acidification. 
 


3. Existing Permit Conditions Do Not Prevent Undue Degradation  
 


EPA assumes that the conditions in the Proposed Permit are sufficiently protective of the 
marine environment. But this conclusion is arbitrary—the existing permit conditions do not 
prevent undue degradation of the marine environment.  


 
In determining no undue degradation, EPA seems to rely on the treatment and toxicity 


testing for produced water and well treatment fluids required under the Proposed Permit. But 
treatment of produced water is only oil-water separation, which does not remove any of the 
chemicals that flow back. It therefore does not prevent the fluids from being dumped into the 
ocean in the first place. Moreover, toxicity testing is insufficient to ensure that discharges are not 
toxic because the testing is not frequent enough and not required for all discharge events. For 
example, the Proposed Permit would only require testing once every six months, and not at the 
same time as a fracking event.  
 


Moreover, the toxicity requirement that no observable effect concentrations should occur 
at the edge of the 100-meter mixing zone92 is arbitrary. Rather, the no observable effect standard 
should be met at the outfall. Discharges must meet water quality and ocean discharge standards 
at the point of discharge. Indeed, EPA’s no undue degradation determination arbitrarily does not 
account for impacts inside the mixing zone, whether any mixing zones will overlap, or what the 
impact of such overlap could be. 


 
Further, while the Proposed Permit prohibits the discharge of priority pollutants except in 


trace amounts in well stimulation fluids, that limitation does not apply when fracking fluids are 
mixed with produced water. Moreover, a number of the chemicals frequently used in offshore 
operations are not listed as priority pollutants by EPA, and thus can be discharged in unlimited 
amounts in well treatment fluids as well. 
 


In addition, while the inventory requirement that requires reporting of well treatment 
fluids to EPA with discharge monitoring reports is a step in the right direction, it does not 
prevent such chemicals from being discharged, and is thus inadequate to protect water quality. It 
is unclear whether the inventory requirement applies to well treatment fluids that are comingled 
with produced water. The Proposed Permit states that “[w]hen well treatment, completion or 
workover fluids are commingled and discharged with produced water, the discharges are 
considered produced water.”93 This appears to undermine the requirements to inventory and 
disclose the discharges thus failing to protect water quality when well treatments, such as 
fracking, result in flow back or otherwise dilute the discharges with produced water.  


 


                                                 
91 Id. 
92 Fact Sheet at 16, 30.  
93 Proposed Permit at 23. 
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Similarly, it is generally good to incentivize the industry-wide study and characterization 
of discharge of well treatment chemicals; but this does not assuage concerns that the discharges 
should be prohibited until proven safe. And if EPA chooses to allow the discharge of fracking 
fluids, it should mandate this study in addition to mandating the disclosure of the types and 
quantities of fracking chemicals used in each frack job, not merely as an alternative to the 
disclosure requirements.  
 


4. The Permit Should Require Zero Discharge of Drill Cuttings, Drilling 
Fluids, Well Treatment Fluids, and Produced Water 


Given available information indicating that the discharge of water pollution from 
offshore oil and gas operations degrades the ocean environment, and the significant data gaps 
regarding the impacts of such discharge, including that of offshore fracking and other well 
stimulation chemicals, EPA should revise the permit to disallow the discharge of water pollution 
from oil and gas drilling operations.94 The receiving waters in the Gulf of Mexico are important 
habitat for endangered species, fish, and other wildlife. The discharge of pollution will degrade 
the marine environment.  
 


The Gulf of Mexico is one of the most productive—and fragile—marine ecosystems in 
the nation. It supports a staggering array of marine life and represents an important contribution 
to the Gulf coast economy. The Gulf of Mexico is home to thousands of marine species, ranging 
from simple invertebrates such as gastropods and sponges to complex and highly evolved fish 
and marine mammals. It is estimated that there are thousands of species of invertebrates, at least 
600 species of fish, and dozens of species of cetaceans in the Gulf. In addition, five of the 
world’s eight species of sea turtles as well as tens of thousands of shore and coastal birds reside 
in or migrate to the Gulf of Mexico. More than 300 species of coral, combined with other hard-
bottom communities, wetlands, seagrass beds, mangroves, and soft-bottom communities, provide 
the necessary habitat to support this rich assemblage of marine life. These diverse and highly 
complex habitats provide food, shelter, and spawning grounds for all of the Gulf’s species at 
different points during their life history. 


 
Many of the species that are found in the Gulf of Mexico are listed as threatened or 


endangered under the ESA. The Region is home to endangered sperm whales and endangered 
West Indian manatees; five threatened and endangered sea turtle species including green, 
hawksbill, Kemp’s ridley, leatherback, and loggerhead turtles; ten bird species including 
endangered whooping cranes and red-cockaded woodpecker; and three listed fish species—
Alabama sturgeon, the Gulf subspecies of Atlantic sturgeon, and smalltooth sawfish.95 Critical 
habitat is designated in the Gulf for loggerhead turtles, Gulf sturgeon, smalltooth sawfish, West 
Indian manatees, and piping plovers.96 And there are five coral species that are listed as 
threatened under the ESA—elkhorn, staghorn, lobed star, mountainous star, and boulder star 
corals.97 


 


                                                 
94 There could be an exception for emergency discharges. 
95 BOEM, 2017-2022 Outer Continental Shelf Draft Proposed Program at 6-12 (Jan. 2015). 
96 Id. 
97 Id. at 6-11.  
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The Gulf of Mexico is also home to many species of marine mammals protected under 
the Marine Mammal Protection Act, including killer whales, dwarf and pygmy sperm whales, 
pygmy killer whales, several species of beaked whales, bottlenose dolphins, Atlantic and 
pantropical spotted dolphins, striped dolphins, Clymene dolphins, Fraser’s dolphins, Risso’s 
dolphins, and melon-headed whales.98 


 
The Gulf of Mexico is also home to Bryde’s whales, where the species exists as a small, 


resident population. It is the only baleen whale known to be resident to the Gulf. Recent 
abundance estimates put the population’s size at fewer than 50 animals, and they are severely 
restricted in range, being found only in the northeastern Gulf, more specifically in the waters of 
the DeSoto Canyon. A recent study by the National Marine Fisheries Service suggests that the 
population is isolated and evolutionarily distinct from all other Bryde’s whales examined to date, 
indicating that the species may be a distinct subspecies.99 
 


The discharge of pollution from offshore oil and gas drilling into this important habitat is 
unnecessary because a zero discharge permit is feasible. There are already oil and gas operations 
that meet zero discharge requirements. For example, coastal offshore drilling operations in the 
Gulf already require zero discharge of produced water and treatment, workover, and completion 
fluids as well as drilling fluids, drill cuttings, and dewatering effluent.100 Similarly, the general 
permit for oil and gas drilling activities on the Beaufort OCS prohibits discharge of drilling 
fluids at certain times of year and has a no discharge limit in certain locations.101 If EPA does not 
implement the restriction as a technology-based effluent limitation, the best management practice 
(“BMP”)—used to address developments for which the effluent limitation guidelines have not 
kept pace—should mandate the zero discharge requirement.102 


 
5. In the Alternative, the Permit Must Place Additional Restrictions on 


the Discharges to Protect Water Quality 


The permit should be for zero discharge; however, if EPA declines to adopt a zero 
discharge limitation for drilling fluids, produced water, and well treatment fluids then it must 
include additional limitations to prevent degradation of water quality. Specifically the permit 
should (1) limit the volume of produced water to be discharged; (2) prohibit the discharge of well 
treatment fluids, including fracking chemicals; (3) require enhanced monitoring; and (4) if well 
treatment fluids are still permitted to be discharged or comingled with produced water there 
should be a non-detect limit on priority pollutants and chemicals classified as hazardous at the 
discharge point.  
 


                                                 
98 NOAA, Cetacean Data Availability, http://cetsound noaa.gov/cda. 
99 NRDC, Petition to list the Gulf of Mexico Bryde’s whale (Balaenoptera edeni) as endangered under the 
Endangered Species Act, Sept. 2014, available at http://docs.nrdc.org/wildlife/files/wil_14091701a.pdf. 
100 61 Fed. Reg. 66,086, 66,088 (December, 16, 1996) (Final Effluent Limitations Guidelines and Standards for the 
Coastal Subcategory of the Oil and Gas Extraction Point Source Category). 
101 EPA, AUTHORIZATION TO DISCHARGE UNDER THE NATIONAL POLLUTANT DISCHARGE 
ELIMINATION SYSTEM (NPDES) FOR OIL AND GAS EXPLORATION FACILITIES ON THE OUTER 
CONTINENTAL SHELF AND CONTIGUOUS STATE WATERS IN THE BEAUFORT SEA, Permit No.: AKG-
28-2100, Oct. 23, 2012. 
102 See 40 C.F.R. § 122.44(k). 







17 
 


First, EPA must place a numeric volume limit for produced water allowed to be 
discharged. As explained above, produced water degrades water quality and introduces toxins 
into the marine environment. Well treatment activities may increase produced water discharges 
and extend the life of oil and gas operations; without a limit on produced water volume it is 
impossible for EPA to guarantee against the degradation of the marine environment and water 
quality. Already the amount of produced water that is discharged into the Gulf of Mexico is 
harmful, and the quantity could increase with new leases and changes in drilling and well 
stimulation practices. The proposed permit is more lax than other OCS General Permits, and it is 
therefore arbitrary and inconsistent with other EPA General Permits. For example, in the Pacific 
OCS general permit, EPA Region 9 set a limit of volume of produced water allowed for each 
platform.103  
 


Second, EPA should require zero discharge of well treatment fluids, and well treatment 
fluids comingled with produced water. Under the permit, EPA considers chemicals used in 
offshore fracking to be well treatment fluids. Well treatment fluids contain toxic chemicals that 
are harmful for aquatic animals and water quality. Well treatment uses chemicals for a variety of 
functions, such as: dissolving acids, biocides, breakers, clay stabilizers, corrosion inhibitors, 
crosslinkers, foamers and defoamers, friction reducers, gellants, pH controllers, proppants, scale 
controllers, and surfactants. And, as explained above, modern fracking uses hundreds of 
chemicals that cause cancer or damage to the nervous, cardiovasculatory, and endocrine systems; 
and can be incredibly toxic to fish and other marine life.104  


 
Third, EPA should also require monitoring and reporting for additional chemicals in all 


types of discharges. For example, the Pacific OCS permit requires monitoring for specific 
chemicals, such as benzene, in produced water for each platform, for certain chemicals it also 
prescribes discharge limits.105 Here, given the new information about produced water and its 
potential toxicity, EPA should require more robust monitoring for chemicals that could degrade 
the marine environment. 
 


Fourth, while discharges of well treatment fluids should be completely prohibited, if EPA 
nonetheless decides to allow such discharges, it must place numeric limits on the toxic chemicals 
that occur in well treatment fluids that apply at the point of discharge and require robust 
monitoring to ensure compliance. In addition to limits, EPA should identify biologically 
sensitive areas or seasons to require zero discharge to protect sensitive species. For example, 
EPA should restrict discharges in sea turtle critical habitat and Desoto Canyon. This would be 
more consistent with other EPA permits. For example, the Beaufort OCS General Permit 
prohibits discharge of drilling fluids during bowhead whaling activities and has a no discharge 
limit near the Boulder Patch.106  


                                                 
103 EPA, Reissuance of National Pollutant Discharge Elimination System (NPDES) General Permit for Offshore Oil 
and Gas Exploration, Development and Production Operations Off Southern California, 79 Fed. Reg. 1,643 (Jan 23, 
2014) at 9. 
104 Colborn 2011. 
105 Supra n. 103. 
106 EPA, AUTHORIZATION TO DISCHARGE UNDER THE NATIONAL POLLUTANT DISCHARGE 
ELIMINATION SYSTEM (NPDES) FOR OIL AND GAS EXPLORATION FACILITIES ON THE OUTER 
CONTINENTAL SHELF AND CONTIGUOUS STATE WATERS IN THE BEAUFORT SEA, Permit No.: AKG-
28-2100, Oct. 23, 2012. 
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Finally, EPA should require coverage under an individual NPDES permit rather than 


coverage under the proposed general NPDES permit for any facility that intends to discharge 
drilling wastes, including produced water and well stimulation fluids, landward of the 200-meter 
isobath. EPA’s Region 4, with jurisdiction over discharges in the Eastern Gulf of Mexico, 
recently proposed to require facilities seaward of the 200-meter isobaths to obtain coverage 
under an individual permit.107 This will enable permit conditions to be specifically tailored to the 
types and quantities of wastes the individual facility intends to discharge, in an effort to better 
protect water quality. 
 


II. Issuance of the Permit Requires Preparation of an Environmental Impact 
Statement under the National Environmental Policy Act 


 
EPA’s issuance of the Proposed Permit requires an environmental impact statement 


(“EIS”) under the National Environmental Policy Act (“NEPA”). NEPA, America’s “basic 
national charter for protection of the environment,”108 requires federal agencies to take a “hard 
look” at the environmental consequences of their actions before taking action.109 In this way, 
NEPA ensures that federal agencies “will have available, and will carefully consider, detailed 
information concerning significant environmental impacts” and that such information “will be 
made available to the larger [public] audience that may play a role in both the decisionmaking 
process and the implementation of the decision.”110  
 


To that end, NEPA requires federal agencies to prepare an EIS for all “major Federal 
actions significantly affecting the quality of the human environment.”111 NEPA’s implementing 
regulations define “major federal action” to include the “[a]pproval of specific projects, such as 
construction or management activities located in a defined geographic area” and specify that 
“[p]rojects include actions approved by permit.”112  


 
NEPA’s implementing regulations also specify factors that must be considered in 


determining when a major federal action may significantly affect the environment warranting the 
preparation of an EIS.113 Specifically, in determining whether an action may have “significant” 
impacts on the environment, an agency must consider the “context” and “intensity” of the 
action.114 “Context” means the significance of the project “must be analyzed in several contexts 
such as society as a whole (human, national), the affected region, the affected interests, and the 
locality.”115  
 


                                                 
107 EPA, Draft National Pollutant Discharge Elimination System (NPDES) General Permit No. GEG460000 For 
Offshore Oil and Gas Activities in the Eastern Gulf of Mexico, Apr. 2017. 
108 40 C.F.R. § 1500.1(a). 
109 Kleppe v. Sierra Club, 427 U.S. 390, 410, n. 21 (1976); 40 C.F.R. § 1500.1(a). 
110 Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 349 (1989). 
111 42 U.S.C. § 4332(2)(C). 
112 40 C.F.R. § 1508.18. 
113 See id. § 1508.27(b). 
114 Id. § 1508.27. 
115 Id. § 1508.27(a). 
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The intensity of the action is determined by considering the ten factors enumerated in the 
regulations, which include: (1) impacts that may be both beneficial and adverse; (2) the degree to 
which the proposed action affects public health or safety; (3) unique characteristics of the 
geographic area such as proximity to ecologically critical areas; (4) the degree to which the 
effects on the human environment are likely to be highly controversial; (5) the degree to which 
the possible effects on the human environment are highly uncertain or involve unique or 
unknown risks; (6) the degree to which the action may establish a precedent for future actions 
with significant effects; (7) whether the action is related to other actions with individually 
insignificant but cumulatively significant impacts; (8) the degree to which the action may cause 
loss or destruction of significant scientific, cultural, or historical resources; (9) the degree to 
which the action may adversely affect a species listed under the ESA or its critical habitat; and 
(10) whether the action threatens a violation of federal, state or local environmental laws.116  
 


The presence of even just “one of these factors may be sufficient to require preparation of 
an EIS in appropriate circumstances.”117 If “substantial questions as to whether a project . . . may 
cause significant degradation of some human environmental factor,” an EIS must be prepared.118 
Accordingly, in order for a court to find that an EIS is warranted, “a plaintiff need not show that 
significant effects will in fact occur” only that there are “substantial questions whether a project 
may have a significant effect on the environment.”119 


 
NEPA regulations dictate that “[i]t is only when the proposed action ‘will not have a 


significant effect on the human environment,’ that an EIS is not required.”120 Wherever a 
question exists as to whether an EIS is required, an agency must ordinarily at least prepare an 
environmental assessment (“EA”), which is used to determine whether the environmental effects 
of the action are “significant” and therefore require the preparation of an EIS.121 An EA is “a 
concise public document that briefly provides evidence and analysis for determining whether to 
prepare an EIS or a finding of no significant impact.”122  


  
Here, several significance factors are raised, clearly necessitating the preparation of an 


EIS. In particular, the Proposed Permit—which allows the unlimited discharge of produced 
wastewater and well stimulation fluids into the Gulf of Mexico—impacts a geographically, 
ecologically, culturally important areas; may have adverse environmental impacts, including 
impacts to ESA-listed species and their critical habitat; represents a substantial public 
controversy; has unique or unknown risks; and threatens a violation of the CWA. At the very 
least, EPA must prepare an EA. 


  
A. The Proposed Permit Affects Geographically and Culturally Unique Areas 


 
As explained above, the Gulf of Mexico is one of the most productive—and fragile— 


                                                 
116 Id. § 1508.27(b)(1)-(10). 
117 Ocean Advocates v. U.S. Army Corps of Eng’rs, 402 F.3d 846, 865 (9th Cir. 2005). 
118 Idaho Sporting Congress v. Thomas, 137 F.3d 1146, 1149 (9th Cir. 1998). 
119 Nat. Resource Defense Council v. Winter, 502 F.3d 859, 867 (9th Cir. 2007) (citations omitted).  
120 National Audubon Soc. v. Hoffman, 132 F.3d 7, 13 (2nd Cir. 1997) (citing 40 C.F.R. § 1508.13, emphasis by 
court). 
121 40 C.F.R. § 1501.4. 
122 Id. at § 1508.9. 
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marine ecosystems in the nation. Hundreds of types of fish and shellfish inhabit the Mississippi 
Delta and Gulf of Mexico, many of which support fisheries. The warm waters are home to a vast 
array of wildlife and habitats, including many sensitive animals that are threatened by offshore 
drilling. There are five species of ESA-listed sea turtles and important nesting beaches dotting 
the coast; and there are five species of ESA-listed corals. Whales and dolphins live in the Gulf, 
which includes core habitat for endangered sperm whales.  There are 3 million acres of wetlands 
with breeding, foraging and migratory habitat for more than 400 types of birds. These habitats 
and animals are being degraded and harmed by waste discharge from drilling operations, and 
some fish and shellfish may accumulate toxins that eventually wind up on our plates. Many other 
species in the Gulf of Mexico are listed as threatened or endangered under the ESA.  


 
As also explained above, produced wastewater and well stimulation chemicals can have 


several negative impacts due to the dangerous chemicals present in such discharges. Moreover, 
EPA’s Proposed Permit allows oil companies to discharge produced water and well stimulation 
fluids, including chemicals used in offshore fracking and acidizing, which can also affect 
geographically and culturally unique areas in the Gulf. An EIS is therefore required. 


 
B. The Proposed Permit May Have Adverse Impacts and May Impact ESA-Listed Species 


 
EPA’s Proposed Permit allows oil companies to discharge unlimited quantities of 


produced water, and allows the chemicals used in fracking and other well stimulation treatments 
to be discharged into the Gulf of Mexico. EPA must prepare an EIS because the discharge of 
produced water, including the discharge of chemicals used in offshore fracking and acidizing, 
have adverse impacts, and may impact ESA-listed species and their critical habitat.123 While 
substantial data gaps exist regarding the impacts of these practices, what is known is cause for 
great alarm.  


As explained above, scientific research indicates that produced wastewater may have 
substantial environmental impacts. Scientific research also indicates that 40 percent of the 
chemicals used in fracking can harm aquatic animals and other wildlife.124 By example, some 
chemicals used in fracking operations can break down into nonylphenol, a very toxic substance 
with a wide range of harmful effects including the development of intersex fish and altered sex 
ratios at the population level.125 Nonylphenol can also inhibit development, growth, and survival 
of marine invertebrates, and has been shown to bioaccumulate in marine mammal species.126  


Contamination incidents have occurred that demonstrate that impacts to ESA-listed fish 
in the Gulf and wildlife harm is a real impact that must be considered. For example, in 2013, a 
company admitted to dumping wastewater from fracking operations into the Acorn Fork Creek 


                                                 
123 40 C.F.R. § 1508.27(b)(1), (9). 
124 CCST. 2014. Advanced Well Stimulation Technologies in California: An Independent Review of Scientific and 
Technical Information. August 28, 2014; The Center, Troubled Waters: Offshore Fracking’s Threat to California’s 
Ocean, Air and Seismic Stability, Sept. 2014, 
https://www.biologicaldiversity.org/campaigns/offshore_fracking/pdfs/Troubled_Waters.pdf. 
125 Diehl, J., et al. 2012. The distribution of 4-nonylphenol in marine organisms of North American Pacific Coast 
estuaries. Chemosphere 87:490-497. 
126 Id.  
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in Kentucky, causing a massive fish kill.127 In fact, “the discharges killed virtually all aquatic 
wildlife in a significant portion of the fork, including fish and invertebrates.”128 According to 
scientists, the abrupt and persistent changes in post-fracking water quality resulted in toxic 
conditions.129 Among the species harmed was the blackside dace, a threatened minnow 
species.130 The discharge of fracking wastewater into the Susquehanna River in Pennsylvania is 
suspected to be the cause of fish abnormalities, including high rates of spots, lesions, and 
intersex.131 Several spills of fracking fluid from pipelines in Pennsylvania over the last few years 
also resulted in significant fish kills.132 Such contamination incidents are a real risk in the Gulf of 
Mexico given EPA’s Proposed Permit that would allow oil companies to dump fracking 
chemicals into the Gulf. EPA must therefore prepare an EIS.  


C. The Proposed Permit Represents a Substantial Public Controversy 
 


EPA must prepare an EIS because the Proposed Permit would allow oil companies to 
dump offshore fracking wastewater directly into the Gulf of Mexico, which constitutes a 
substantial public controversy. In determining whether an action is significant, CEQ regulations 
also require an agency to consider “[t]he degree to which the effects. . . are likely to be highly 
controversial.”133 “Controversial” is “a substantial dispute [about] the size, nature or effect of the 
major Federal action.”134 A substantial dispute exists when evidence, raised prior to the 
preparation of an EIS or Finding of No Significant Impact casts serious doubt upon the 
reasonableness of an agency’s conclusions.135 “[A]n outpouring of public protest” has been held 
to satisfy the requirement of “substantial dispute.”136  
 


There as certainly been an “outpouring of public protest” about offshore fracking, 
including the dumping of fracking chemicals into the ocean. For example, when the public first 
learned that oil companies were fracking off the West Coast, demonstrations were held where the 
public protested offshore fracking and the federal government’s approval of the practice.137 And 


                                                 
127 Vaidyanathan, Gayathri, Fracking Spills Cause Massive Ky. Fish Kill, E&E News, Aug. 29. 2013, 
http://www.eenews net/greenwire/2013/08/29/stories/1059986559. 
128 U.S. Fish and Wildlife Service, Office of Law Enforcement, Case at a Glance: U.S. v. Nami Resources Company, 
LLC, www fws.gov/home/feature/2009/pdf/NamiInvestigation.pdf. 
129 Jennifer Dloughy, Study documents fish kill from hydraulic fracturing fluid, Fuel Fix, Aug. 28, 2013, referencing 
and citing Papoulias, D.M. and A.L. Velasco. (2013). Histopathological analysis of fish from Acorn Fork Creek, 
Kentucky, exposed to hydraulic fracturing fluid releases. Southwestern Naturalist 12 (Special Issue 4): 92-111. 
130 Id. 
131 Piette, Betsy, BP Oil Spill, Fracking Cause Wildlife Abnormalities, Workers World (April 27, 2012) available at 
http://www.workers.org/2012/us/bp_oil_spill_fracking_0503/; Pennsylvania Fish & Boat Commission, Ongoing 
Problems with the Susquehanna River smallmouth bass, a Case for Impairment (May 23, 2012), 
www fish.state.pa.us/newsreleases/2012press/senate_susq/SMB_ConservationIssuesForum_Lycoming.pdf. 
132 MIT Energy Initiative. (2011). “The future of Natural Gas, An Interdisciplinary MIT study.” 
http://web mit.edu/mitei/research/studies/natural-gas-2011.shtml. 
133 40 C.F.R. § 1508.27(b)(4). 
134 Blue Mountains Diversity Project v. Blackwood, 161 F.3d 1208, 1212 (9th Cir. 1998) (citations omitted). 
135 Protect Our Water v. Flowers, 377 F. Supp.2d 844, 861 (E.D. Cal. 2004). 
136 Greenpeace Action v. Franklin, 14 F.3d 1324, 1334 (9th Cir.1992). 
137 See e.g., Fracking foes plan Coastal Commission rally today in Long Beach, OC Register, Mar. 11, 2014,  
http://www.ocregister.com/articles/fracking-605193-commission-beach html; Hundreds of Tribal Representatives 
Join Huge Rally to Oppose Fracking, IC Magazine, Mar. 18, 2014, https://intercontinentalcry.org/hundreds-tribal-
representatives-join-huge-rally-oppose-fracking-22513/ 
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a number of conservation organizations sent letters to the Bureau of Ocean Energy Management 
urging the agency to place a moratorium on offshore fracking and other well stimulation 
treatments unless and until extensive environmental review was conducted and the practices 
proven safe.138 Further, a number of organizations have expressed concern over EPA’s NPDES 
permits for offshore oil and gas operations that allow the dumping of fracking wastewater into 
the ocean.139 And there was an outpouring of public protest generated as the result of requests 
under the Freedom of Information Act revealing the scope of offshore fracking permitted in the 
Gulf of Mexico and the quantity of produced water EPA allows to be dumped into the Gulf.140 


 
Moreover, the oil industry claims offshore fracking has no adverse environmental 


impacts, while numerous scientists and reports have linked fracking to water contamination, air 
contamination, spills, and earthquakes.141 EPA’s proposal to allow oil and gas companies to 
dump fracking wastewater into the Gulf of Mexico clearly constitutes a substantial public 
controversy. Indeed, it is hard to imagine an issue more fitting of this description than offshore 
fracking activities. An EIS is therefore required. 
 


D. The Proposed Permit Has Highly Uncertain, Unique, or Unknown Risks  
 


EPA must prepare an EIS because the Proposed Permit involves highly uncertain, unique, 
or unknown risks.142 For example, as explained above, an independent scientific review of 
offshore well stimulation by the California Council on Science and Technology found significant 
data gaps on basic questions regarding offshore fracking and acidizing.143 And in discussing the 
impacts of the discharge of fracking chemicals into the ocean, the Bureau of Ocean Energy 
Management has previously acknowledged that there are critical data gaps in the analysis of 


                                                 
138 See e.g., Letter from the Center for Biological Diversity to BOEM and BSEE, Oct. 3, 2013, 
http://www.biologicaldiversity.org/campaigns/offshore_fracking/pdfs/LetterOnOffshoreFrackingMoratoriumNEPA
_2013.pdf; Letter from Environmental Defense Center, et al. to BOEM and BSEE, Dec. 23, 2013, 
http://documents.coastal.ca.gov/reports/2014/2/W7a-2-2014.pdf, pg. 12. 
139 See e.g., The Center, Legal Petition Urges EPA to Ban Dumping of Offshore Fracking Chemicals Into 
California's Ocean, Feb. 26, 2014,  https://www.biologicaldiversity.org/news/press_releases/2014/fracking-02-26-
2014.html. 
140 See e.g., The Center, Obama Administration Permitted 1,200 Offshore Fracks in Gulf of Mexico, June 28, 2016, 
https://www.biologicaldiversity.org/news/press_releases/2016/offshore-fracking-06-28-2016.html; Mike Ludwig, 
This Map Shows Where Offshore Fracking Has Occurred in the Gulf of Mexico. 
TruthOut, June 30, 2026, http://www.truth-out.org/news/item/36643-this-map-shows-where-offshore-fracking-has-
occurred-in-the-gulf-of-mexico. 
141 See e.g., Goebel, et al. 2016; Ellen Webb, et al. 2014. Developmental and reproductive effects of chemicals 
associated with unconventional oil and natural gas operations. Reviews on Environmental Health. Vol. 29, Issue 4, 
pp. 307–318, ISSN (Online) 2191-0308, ISSN (Print) 0048-7554. doi: 10.1515/reveh-2014-0057; California aquifers 
contaminated with billions of gallons of fracking wastewater, RT.com, Oct. 2014, 
https://www rt.com/usa/194620-california-aquifers-fracking-contamination/; Fontenot, Brian E, et al. 2013. An 
evaluation of water quality in private drinking water wells near natural gas extraction sites in the Barnett Shale 
Formation. Environ. Sci. Technol. 47 (17), pp 10032–10040; doi: 10.1021/es4011724. 
142 See 40 C.F.R. § 1508.27(b)(5). 
143 California Council on Science and Technology. 2015. An Independent Scientific Assessment of Well Stimulation 
in California: Volume III. Case Studies of Hydraulic Fracturing and Acid Stimulations in Select Regions: Offshore, 
Monterey Formation, Los Angeles Basin, and San Joaquin Basin, at 29. 
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potential impacts of the discharges of fracking chemicals and other well stimulation waste fluids 
on sensitive marine species.144  


 
EPA appears to rely on the lack of information to find that there will not be significant 


impacts from allowing oil companies to dump fracking and other well stimulation fluids into the 
Gulf of Mexico. But as the Ninth Circuit has made perfectly clear, “lack of knowledge does not 
excuse the preparation of an EIS; rather it requires the [agency] to do the necessary work to 
obtain it.”145 In other words, the substantial data gaps that exist regarding the impacts of offshore 
fracking and acidizing on the marine environment necessitate the preparation of an EIS.146 


 
E. The Proposed Permit Threatens a Violation of a Federal Environmental Law 


 
EPA must also prepare an EIS because the Proposed Permit threatens to violate the 


CWA—a federal law intended to protect the environment.147 Under the CWA, EPA can only 
issue the Proposed Permit if it reasonably finds that the discharge satisfies the ocean discharge 
criteria and will not cause an undue degradation of the marine environment.148 But, as explained 
above, EPA does not have sufficient information to determine that the discharge of produced 
water and well stimulation fluids, including the discharge of chemicals used in offshore fracking, 
will not cause an undue degradation of the marine environment. Indeed, the available 
information indicates just the opposite. EPA must therefore prepare an EIS.  


 
III. EPA’s NEPA Analysis Must Take A Hard Look at the Direct, Indirect and 


Cumulative Impacts from the Proposed Permit,  
 
In conducting an EIS under NEPA, EPA must consider and describe the direct, indirect 


and cumulative impacts from the Proposed Permit.149 Direct, indirect, and cumulative impacts 
are distinct from one another: direct effects are “caused by the action and occur at the same time 
and place.”150 Indirect effects are caused by the action but, “are later in time or farther removed 
in distance, but are still reasonably foreseeable. Indirect effects may include growth inducing 
effects and other effects related to induced changes in the pattern of land use, population density 
or growth rate, and related effect on air and water and other natural systems, including 
ecosystems.”151  


 
Cumulative impacts are those impacts that “result from the incremental impact of the 


action when added to other past, present, and reasonably foreseeable future actions regardless of 
what agency (Federal or non-Federal) or person undertakes such other actions. Cumulative 


                                                 
144 Bureau of Ocean Energy Management, Draft EA on Well Stimulation on the Pacific OCS at 4-35. 
145 Nat’l Parks & Conservation Ass’n v. Babbitt, 241 F.3d 722, 733 (9th Cir. 2001). 
146 To the extent EPA is relying on past EISs conducted on the issuance of previous iterations of the General Permit 
to authorize the new permit, that reliance fails to satisfy EPA’s duties under NEPA because the EISs fail to consider 
the impacts of the discharge of chemicals used in fracking and  other wells stimulation treatments into the Gulf.  
147 40 C.F.R § 1508.27(b)(1)-(10). 
148 40 C.F.R. § 125.123(a); 33 U.S.C. § 1343(a), (c)(2). 
149 Id. §§ 1502.16, 1508.7, 1508.8; Northern Plains Resource Council v. Surface Transportation Board, 668 F.3d 
1067, 1072‐73 (9th Cir. 2011).   
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impacts can result from individually minor but collectively significant actions taking place over a 
period of time.”152 EPA’s analysis must consider the direct, indirect, and cumulative impact of 
drilling waste, produced water, and well treatment discharges, including the impacts of 
discharging chemicals used in offshore fracking and acidizing.  


 
As part of this analysis, EPA must obtain, disclose, and analyze the full scope of offshore 


fracking and other well stimulation in the Gulf of Mexico. The Bureau of Safety and 
Environmental Enforcement (“BSEE”)—the entity charged with permitting offshore drilling 
activities in federal waters—should have information on the scope of such activities permitted in 
the waters within the jurisdiction of Region 6 of EPA. For example, a recent request pursuant to 
the Freedom of Information Act revealed that BSEE permitted offshore fracking more than 1,600 
times at more than 600 wells in the Gulf of Mexico OCS Region.153 Failure to obtain this 
information would make it impossible for EPA to comply with the hard look requirements of 
NEPA. 


 
Fracking and other new information indicate that produced water may have increased 


volume. EPA records reveal that offshore oil and gas platforms in Region 6 discharged more 
than 75 billion gallons of produced water in 2014.154 EPA must quantify the amount of produced 
water permitted to be discharge under the Proposed Permit, including that which occurs from 
drilling on the Western Gulf of Mexico OCS as well as the produced water that is allowed to be 
discharged in the Western Gulf from operations in state waters.  


 
In its EIS, EPA must also “rigorously explore” and “objectively evaluate” all reasonable 


alternatives to issuing the Proposed Permit.155 EPA must consider several alternatives that would 
better protect the marine environment from the dangerous discharges associated with offshore oil 
and gas activities, and better comply with EPA’s duties under the CWA. For example, EPA must 
consider:  


 
(1) an alternative that would prohibit the discharge of all produced wastewater, well 


treatment and completion fluids, and other drilling wastes (i.e., a “zero-discharge” 
standard), such as is currently required of coastal offshore drilling operations in the 
Gulf;156  


(2) an alternative that would prohibit the discharge of chemicals used in offshore fracking 
and other well stimulation treatments into the Western Gulf of Mexico;  


(3) an alternative that would require oil companies intending to use offshore fracking or 
other well stimulation treatments to get an individual permit, rather than being 
eligible for coverage under the Proposed Permit; 


(4) an alternative that would require oil companies to provide advance notice of their use 
of well stimulation to the public and require public disclosure of the chemicals used 
in well stimulation treatments; 


                                                 
152 Id. § 1508.7. 
153 Letters from Bureau of Safety and Environmental Enforcement, Gulf of Mexico OCS Region to Center for 
Biological Diversity, Re: FOIA Request No 2015-00019, Apr.– June 2016.  
154 See Excel Spreadsheet, Produced Water Discharges for Region 6 in 2014. 
155 40 C.F.R. § 1502.14. 
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(5) an alternative that would place the burden on the oil companies to prove a chemical is 
ecologically safe before being permitted to use and discharge it;  


(6) an alternative that would require monitoring or WET testing of effluent when 
discharging chemicals used in fracking or other well stimulation treatments, and 
continued testing for a certain amount of time after the discharge;  


(7) an alternative that would implement a zero-discharge requirement in certain 
ecologically sensitive areas; and 


(8) an alternative that would require facilities landward of the 200-meter isobath to obtain 
coverage under an individual permit 


 
To the extent EPA is relying on past NEPA analysis to authorize the Proposed Permit, 


that reliance is improper. NEPA requires agencies to supplement their NEPA analyses when 
“[t]he agency makes substantial changes in the proposed action that are relevant to 
environmental concerns; or [t]here are significant new circumstances or information relevant to 
environmental concerns and bearing on the proposed action or its impacts.”157  
 


New information demonstrates that the use of fracking has increased dramatically in 
recent years, and this trend is expected to continue. Indeed, according to a representative of 
Baker Hughes (which operates about one-third of the world’s offshore fracking fleet), fracking in 
the Gulf of Mexico is expected to increase due to the fact that the industry is now targeting 
increasingly deeper wells in the Gulf.158 Moreover, EPA is now authorizing “brine and water-
based mud discharges at the seafloor for temporary well abandonment” as “miscellaneous 
discharges” for the first time, which could have impacts on benthic communities and other 
wildlife for the reasons described above. This information, coupled with the new information 
above regarding the impacts of produced water and the chemicals used in offshore fracking on 
wildlife and the marine environment clearly trigger EPA’s duty to supplement its prior analysis.  
Similarly, to the extent EPA is relying on the EIS conducted by the Bureau of Ocean Energy 
Management on the Five-Year Offshore Oil and Gas Leasing Program, that reliance is also 
improper because that document does not take a hard look at the direct, indirect, and cumulative 
impacts of the Proposed Permit or examine alternatives to the Proposed Permit. 
 


IV. EPA Must Comply with its Consultation Obligations Under the Endangered 
Species Act Prior to Approving the Proposed Permit 


 
Approval of the Proposed Permit would also require consultation under Section 7 of the 


ESA prior to its issuance. In enacting the ESA, Congress recognized that certain species “have 
been so depleted in numbers that they are in danger of or threatened with extinction.”159 
Accordingly, a primary purpose of the ESA is “to provide a means whereby the ecosystems upon 
which endangered species and threatened species depend may be conserved, [and] to provide a 
program for the conservation of such . . . species.”160  
 


                                                 
157 40 C.F.R. § 1502.9(c)(1)(i), (ii). 
158 David Wethe, Bloomberg News, Deep Water Fracking Next Frontier for Offshore Drilling, Aug. 27, 2014, 
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To reach these goals, Section 9 of the ESA prohibits any person, including any federal 
agency, from “taking” any endangered species without proper authorization through a valid 
incidental take permit.161 The term “take” is statutorily defined broadly as “to harass, harm, 
pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to engage in any such 
conduct.”162 The definition of “harm” has been defined broadly by regulation as “an act which 
actually kills or injures wildlife. Such act may include significant habitat modification or 
degradation where it actually kills or injures wildlife by significantly impairing essential 
behavioral patterns, including breeding, feeding or sheltering.”163 Courts have found federal 
agencies liable for take of listed species where agency authorized activities resulted in the killing 
or harming of ESA-listed species.164 
 


Additionally, Section 7(a)(2) of the ESA requires federal agencies to “insure that any 
action authorized, funded, or carried out by such agency . . . is not likely to jeopardize the 
continued existence of any endangered species or result in the destruction or adverse 
modification of [the critical] habitat of such species.”165 “Action” is broadly defined to include 
“all activities or programs of any kind authorized, funded, or carried out, in whole or in part” by 
federal agencies and include granting permits and licenses, as well as actions that may directly or 
indirectly cause modifications to the land, water, or air.166  


 
To facilitate compliance with Section 7(a)(2), an “agency shall . . . request” from the 


Services information regarding whether any listed species “may be present” in a proposed action 
area, and if so, the “agency shall conduct a biological assessment” to identify species likely to be 
affected.167 The agency must then initiate formal consultation with the Services if a proposed 
action “may affect” any of those listed species.168 
 


After formal consultation, the Services issue a biological opinion to determine whether 
the agency action is likely to “jeopardize” any species’ existence. If so, the opinion may specify 
reasonable and prudent alternatives (“RPAs”) that avoid jeopardy.169 If the Services conclude 
that the action or the RPAs will not cause jeopardy, the Services will issue an incidental take 
statement (“ITS”) that specifies “the impact, i.e., the amount or extent, of . . . incidental taking” 
that may occur.170 When those listed species are marine mammals, the take must first be 
authorized pursuant to the MMPA, and the ITS must include any additional measures necessary 
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165 16 U.S.C. § 1536(a)(2); 50 C.F.R. § 402.14(a). 
166 50 C.F.R. § 402.02. 
167 16 U.S.C. § 1536(c). 
168 50 C.F.R. § 402.14(a); 51 Fed. Reg. 19,926 (June 3, 1986) (“may affect” broadly includes “[a]ny possible effect, 
whether beneficial, benign, adverse or of an undetermined character”). 
169 16 U.S.C. § 1536(b); 50 C.F.R. § 402.14(h)(3). 
170 50 C.F.R. § 402.14(h)(3). 







27 
 


to comply with the MMPA take authorization.171 The take of a listed species in compliance with 
the terms of a valid ITS is not prohibited under Section 9 of the ESA.172  
 
 As explained above, issuance of the Proposed Permit could have several adverse effects 
on listed species and their critical habitat. Indeed, Region 4 of EPA has previously admitted that 
wastewater discharges from offshore oil and gas operations might impact ESA-listed species. For 
example, EPA’s Draft EA and biological evaluation on the issuance of a NPDES permit for the 
Eastern Gulf of Mexico state that sea turtles in the Gulf of Mexico, and the Kemp’s ridley in 
particular, appear to be under stress and that the discharges permitted under the General Permit, 
including produced water and well treatment fluids, could result in “local minor impacts to sea 
turtles.”173 Similarly, EPA admitted that the discharges may result in “local minor impacts” to 
fish, including ESA-listed Gulf sturgeon and smalltooth sawfish.174  
 


Nevertheless, EPA states that it believes issuance of the Proposed Permit is not likely to 
adversely affect sea turtles, Gulf sturgeon, smalltooth sawfish, or any other listed species in the 
Gulf. Such a determination is arbitrary and capricious. In reaching this determination, EPA 
appears to rely on prior consultations with NMFS and the FWS. That reliance is improper. An 
action agency must reinitiate consultation when: (1) the amount of take specified in an ITS is 
exceeded; (2) new information reveals that the action may have effects not previously 
considered; (3) the action is modified in a way not previously considered; or (4) new species are 
listed or critical habitat designated that may be impacted by the agency’s action.175 The 
information above, such as new studies documenting the harmful impacts of produced water and 
chemicals used in well stimulation treatments, as well as the amount of offshore fracking 
occurring in the Gulf of Mexico and the quantity of produced water being discharged, 
demonstrates that these criteria have been met, triggering EPA’s duty to reinitiate consultation.  


 
EPA cannot issue the permit unless and until formal Section 7 consultation is complete 


and any measures necessary to mitigate the harm to listed species or their critical habitat from the 
discharge of offshore oil and drilling wastes are including as binding conditions of the permit.  


 
V. Conclusion 


 
In sum, the Proposed Permit does not comply with the ocean discharge criteria or 


adequately protect water quality because it allows the unlimited discharge of produced water; it 
allows the discharge of toxic fracking and other well treatment fluids; and is less protective of 
water quality than other offshore oil and gas permits. EPA must therefore implement substantial 
changes to the terms and conditions of the Proposed Permit prior to its issuance.  


 
Moreover, prior to issuing the Proposed Permit, EPA must prepare an EIS under NEPA 


and ensure formal consultation under Section 7 of the ESA is completed, and that any conditions 


                                                 
171 Id. 
172 16 U.S.C. §§ 1536(b)(4), (o)(2); 50 C.F.R. § 402.14(i)(5). 
173 EPA, Draft National Pollutant Discharge Elimination System General Permit No. GEG460000 For Offshore Oil 
and Gas Activities in the Eastern Gulf of Mexico at 4-5; Appx. E at E-5.   
174 Id. at 4-17.  
175 50 C.F.R. §§ 402.16; 402.14(h)(3). 
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necessary to protect imperiled species or the marine environment from dangerous oil and gas 
wastewater discharges are included in the permit.  


 
Sincerely,  


 
 /s/ Kristen Monsell              
            


Kristen Monsell, Staff Attorney           
Center for Biological Diversity                    
kmonsell@biologicaldiversity.org           
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U.S. Environmental Protection Agency Region 6 
1445 Ross Avenue, Suite 1200 
Dallas, Texas 75202 
 
 


Re:  Comments on “Proposed NPDES General Permit for New and Existing Sources 
and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction 
Category for the Western Portion of the Outer Continental Shelf of the Gulf of 
Mexico (GMG290000)” (82 Fed. Reg. 21,995, May 11, 2017); Docket ID Nos.:  
EPA-R06-OW-2017-0217; FRL-9961-96-Region 6 


 
 
Dear U.S. Environmental Protection Agency Region 6: 
 
Environmental Planning Specialists, Inc. (“EPS”) submits these comments to the U.S. 
Environmental Protection Agency Region 6 (“EPA Region 6” or the “Agency”) regarding the 
Agency’s April 7, 2017 Proposed NPDES General Permit for New and Existing Sources and 
New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Category for the 
Western Portion of the Outer Continental Shelf of the Gulf of Mexico (“GMG290000”).   
 
EPS, an environmental consulting firm that has helped its clients for two decades achieve 
and maintain regulatory compliance and aim for environmental performance excellence, 
welcomes and appreciates the opportunity to comment on GMG290000.  As described more 
fully below and in the enclosed comments, we believe that GMG290000 can and should address 
an issue of ever-increasing importance – the decommissioning-in-place of subsea equipment in 
the Gulf of Mexico that cannot feasibly be fully flushed at the time of abandonment (using best 
practical flushing efforts), and where removal of such equipment may lead to greater ecological 
impacts and health and safety risks compared to decommissioning-in-place. 
 
An ever-growing body of science indicates that subsea offshore oil and gas structures and 
infrastructure are relied upon by a wide variety of marine life for habitat services, increasing the 
diversity and density of biomass where they exist (Macreadie et al., 2011; Claisse et al., 2014a,b; 
Arnould et al., 2015).  These ecosystem services in turn support a variety of human uses such as 
commercial and recreational fishing, diving, etc. 
 
Recent studies have shown that offshore oil and gas structures and infrastructure produce fish at 
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a rate that exceeds even the most productive marine habitats (Claisse et al., 2014a,b).  Larger 
marine species may utilize offshore oil and gas structures and infrastructure as shelter or resting 
areas and/or actively hunt for prey that are associated with other subsea components (Todd et al., 
2009; Russell et al., 2014; Arnould et al., 2015).  There is now growing evidence to indicate that 
offshore structures actually operate as centers of fish production, “new biomass” is generated at 
these sites and population sizes are enhanced by the presence of these structures (Claisse et al., 
2014a, 2014b; Fowler & Booth, 2011; Fowler et al., 2015; Love et al., 2006).  Additionally, “sea 
floor structures may act as important de facto artificial reefs for some individuals in an otherwise 
seemingly barren benthic seascape” (Arnould et al., 2015). 
 
Thus, removal of subsea infrastructure has a three-fold impact on marine ecosystem services:  (i) 
the loss of the benefits of shelter and food for species that have developed in association with the 
infrastructure; (ii) the loss of the benefits that these species provide to humans; and (iii) the area 
that has previously had restricted access is suddenly released to external recreational and 
commercial pressures.  The hard structure benefits to marine communities during the operating 
life of the infrastructure are immediately lost once the infrastructure is removed, and are lost in 
perpetuity.  These adverse ecosystem service impacts associated with the removal of subsea 
equipment are additional to the suite of others risks and costs associated with removal of any 
subsea infrastructure, including implementation risks (health and safety), climate risks 
(greenhouse gas emissions associated with removal and scrapping/recycling) and cost.  
 
In the April 7, 2017 GMG290000 Fact Sheet, the Agency indicated that “EPA proposed to 
restrict such discharges if an operator were to abandon a pipeline or umbilical in place with 
chemicals in it (i.e., not flushing and capturing the chemicals before abandonment or discharging 
at the time of abandonment)” (p. 21).  The enclosed comments recommend practical restrictions 
applicable to un-flushable subsea structures, infrastructure for which decommissioning-in-place 
typically presents net environmental benefits relative to removal, but for which some non-zero 
risk of pollutant discharge at some indeterminable time may exist. 
 
Specifically, these comments recommend that if subsea structures (e.g., umbilicals) cannot 
feasibly be fully flushed at the time of abandonment using best practical flushing efforts and 
therefore there is a non-zero risk of potential discharge if the structures are decommissioned-in-
place, such potential future discharge should be permitted if either (1) the chemicals have been 
shown to otherwise meet GMG290000’s limits for toxicity in the event of discharge or (2) the 
operator conducts a quantitative comparative analysis of the ecological impacts and health and 
safety risks of the potential discharges associated with the decommissioned-in-place scenario 
versus removal, and such analysis demonstrates that the decommissioned-in-place scenario 
would result in the least overall ecological impacts and health and safety risks.  The comments 
further provide that under (2) above, the quantitative comparative analysis should both (a) 
predict the potential impacts to ecosystem services from the decommissioned-in-place versus 
removal scenarios, including predictions of the chemical toxicity of the potential discharge 
scenarios using CORMIX or other dispersion modelling and (b) include the projected discharge 
rates, the toxicity of the chemicals, predicted exposure times, and plume water volumes affected.   
 
These recommendations are consistent with the objectives of the Clean Water Act “to restore and 
maintain the chemical, physical, and biological integrity of the Nation’s waters” (see 33 U.S.C. § 
1251(a)) and achieve “water quality which provides for the protection and propagation of fish, 
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shellfish, and wildlife and provides for recreation in and on the water” (see 33 U.S.C. § 
1251(a)(2)).  The proposed modifications to GMG290000 protect the chemical, physical and 
biological integrity of the Gulf of Mexico by establishing an appropriate framework for 
managing the non-zero risk of potential discharges from un-flushable subsea equipment while 
appropriately accounting for the ecosystem services provided by such subsea infrastructure, 
consistent with the October 7, 2015 Executive Memorandum titled “Incorporating Ecosystem 
Services into Federal Decision Making” and which “provides direction to agencies on 
incorporating ecosystem services into Federal planning and decision making.”  Deepwater flora 
and fauna associated with decommissioned-in-place un-flushable subsea structures (e.g., 
umbilicals) support ecological connectivity and ecosystem service benefits, thereby providing for 
the continued protection and propagation of fish, shellfish and wildlife.  


The Agency is respectfully urged to consider and integrate these comments to addressing the 
issue of un-flushable umbilicals and other subsea equipment.   


Sincerely, 


Senior Principal 


Environmental Planning Specialists, Inc. 
1050 Crown Pointe Parkway 
Suite 550 
Atlanta, GA 30338 
Direct: (678) 336-8554 
Cell: (678) 451-8288 
jnicolette@envplanning.com 
www.envplanning.com 


Enclosure -  draft permit with EPS comments in track changes 
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THE NPDES GENERAL PERMIT 


FOR NEW AND EXISTING SOURCES 


AND NEW DISCHARGERS 


IN THE OFFSHORE SUBCATEGORY OF 


THE OIL AND GAS EXTRACTION POINT SOURCE CATEGORY FOR 


THE WESTERN PORTION OF THE OUTER CONTINENTAL SHELF OF 


THE GULF OF MEXICO (GMG290000) 


(Draft as of April 7, 2017) 
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Authorization to Discharge Under 


The National Pollutant Discharge Elimination System 


In compliance with the Federal Water Pollution Control Act, as amended (33 U.S.C.  


1251 et.  seq.  the “Act”), operators in the Oil and Gas Extraction Point Source Category (40 


CFR 435, Subpart A) located in either in Federal Waters of the Gulf of Mexico seaward of the 


outer boundary of the territorial seas off Louisiana and Texas or within the territorial seas of 


Louisiana or Texas, but with discharges to Federal waters seaward of those state territorial seas, 


are authorized to discharge to waters of the United States described in Part I.A.1 in accordance 


with the effluent limitations, monitoring requirements, and other conditions set forth in Parts I, 


II, and Appendices hereof. 


Operators located within the general permit area must submit an electronic Notice of 


Intent (NOI) that they intend to be covered.  An operator must file one NOI for each facility to 


cover all discharges associated with the facility.  An NOI must be updated as necessary to 


identify additional discharges needing (or existing discharges no longer needing) authorization 


under this permit. 


Facilities which adversely affect properties listed or eligible for listing in the National 


Register of Historic Places are not authorized to discharge under this permit. 


This permit shall become effective at midnight, Central Standard Time, October 1, 2017. 


This permit and the authorization to discharge shall expire at midnight, Central Standard 


Time, September 30, 2022. 


Signed this xxth day of September 2017. 


 


 


William K.  Honker, P.E. 


 Director, 


 Water Division 


 EPA Region 6 
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PART I. REQUIREMENTS FOR NPDES PERMITS 


Section A. Permit Applicability and Coverage Conditions 


1. Operations Covered 


This permit establishes effluent limitations, prohibitions, reporting requirements, and other 


conditions on discharges from oil and gas facilities, and supporting pipeline facilities, engaged in 


production, field exploration, developmental drilling, facility installation, well completion, well 


treatment, well workover, and abandonment/decommissioning operations.  Oil and gas facilities 


located in the permit area that are temporarily idle may also be authorized, as well as facilities 


that have been permitted for abandonment/decommissioning by the Bureau of Safety and 


Environmental Enforcement. 


The permit coverage area consists of lease areas that are located in and discharging to Federal 


waters in the Gulf of Mexico specifically located in the Central to Western portions of the Gulf 


of Mexico (GMG290000). The lease areas under Region 6 that begin in the Central portion 


include: Chandeleur, Chandeleur East, Breton Sound, Main Pass, Main Pass South and East, 


Viosca Knoll (but only those blocks under Main Pass South and East; the Viosca Knoll blocks 


between Main Pass and Mobile are under EPA Region 4 jurisdiction), South Pass, South Pass 


South and East, West Delta, West Delta South, Mississippi Canyon, Atwater Valley, Lund, and 


Lund South.  These named lease areas and all lease areas westward are part of Region 6.  In 


Texas, where the state has mineral rights to three leagues, some operators with state lease tracts 


are required to request coverage under this Federal NPDES general permit.  In addition, permit 


coverage consists of produced water discharges to those Federal waters from lease blocks located 


in State territorial seas.  This includes produced water from wells located in the area of coverage, 


which is sent on-shore for treatment and subsequently sent back to the Outer Continental Shelf to 


be discharged.  This permit does not authorize discharges from facilities located in or 


discharging to State territorial seas or from facilities defined as “onshore”, “coastal”, or 


“stripper” (see 40 CFR Part 435, Subparts C, D, and F). 


2. Notice of Intent 


“Operator” - for the purpose of this permit and only in the context of discharges associated with 


oil and gas exploration, development, and production activities regulated by this permit, means 


any party that meets either any of the following three criteria: 


1. Primary Operator- The party possesses the lease for the block where the exploration, 


development, or production activity will take place and has operational control over 


exploration, development, or production activities, including the ability to hire or fire 


contactors who conduct the actual work that results in discharges regulated by the 


permit (i.e., the lease holder or designated operator who registers with BOEM); or 


2. Day-to-day Operator- The party has day-to-day operational control of those activities 


at an exploration, development, or production project which are necessary to ensure 


compliance with permit (i.e., designated operator or contractor); or 
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3. Vessel Operator- The party has operational control over a vessel or other mobile 


facility with cooling water intake structures subject to CWA 316(b). [Note: A vessel 


or mobile facility which engages in an exploration, development, or production 


activity is subject to this permit even if it is not subject to CWA 316(b).] 


A Notice of Intent (NOI) must be filed 24-hours in advance to cover specific discharges prior to 


commencement of specified discharges.  The primary operator must file an electronic Notice of 


Intent (eNOI) for discharges directly associated with oil/gas exploration, development or 


production activities to be covered by this permit.  A separate eNOI is required for each lease 


block and that eNOI shall include all discharges controlled by the primary operator within the 


block.  Other operators or vessel operators must file an eNOI to cover discharges which are 


directly under their controls but are not directly associated with exploration, development or 


production activities, only if such discharges are not covered by eNOIs filed by the primary 


operator.  Individual coverage by this permit becomes effective when a complete eNOI is signed 


and submitted. 


A facility means either an exploratory facility, a development facility, or a production facility as 


defined in Part II.G of the permit.  All well heads and infrastructures connected to the facility 


shall be considered parts of the host facility.  For clarification purposes, following conditions 


apply: 


Note 1: A separate eNOI is required for each facility, and that eNOI shall include all discharges 


associated with that facility controlled by the primary operator. 


Note 2: Facilities connected with a bridge (i.e., complex) must file separate eNOIs (i.e., one 


eNOI for each facility) if both facilities have outfalls for the same type of discharges (e.g., both 


facilities have outfalls to discharge produced water). 


Note 3: eNOI filed by a drilling vessel is valid for different drilling jobs within 1500 feet from 


the originally filed location. 


Note 4: While a drilling vessel stands offshore between drilling jobs, it could file an eNOI for 


coverage. 


Operators who filed eNOIs under the previous permit, issued on September 28, 2012, (2012 


issued permit) are required to file new eNOI within 90 days from the effective date of this 


general permit. 


All existing eNOIs under the 2012 issued permit expire 90 days after the effective date of this 


general permit.  During the down time of the eNOI system, operators may submit a short NOI 


which includes information a) through f) listed below via emails to 


GMG29TEMPeNOI@epa.gov.  Official eNOIs shall be filed when the eNOI system becomes 


available.  EPA may deny an NOI within 45 days after the filing.  All NOIs shall include the 


following information: 


a) the legal names, company number and contact information of the designated operator 


registered with the Bureau of Ocean Energy Management (BOEM) or the Bureau of 


Safety and Environmental Enforcement (BSEE); 
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b) the legal name, company number and contact information of the operator who files 


the eNOI; 


c) the permit number previously assigned to the operator; 


d) the lease block (including state tract) code and number assigned by BOEM/BSEE; 


e) the name and/or identification (BSEE Complex ID/API Number) or and location 


including geographic coordinates (latitude and longitude) of the facility owned or 


operated by the operator; 


f) the types of discharges and associated sources (facilities or wells) under the control of 


the operator; 


g) expecting/actual drill/discharge commence date and well locations; 


h) the range of depth of water within the operation area or the estimated sea depths at 


wells; 


i) new facilities (defined as facilities for which construction was commenced after July 


17, 2006): design intake capacity (million gallons per day as MGD) of each cooling 


water intake structure (CWIS), the maximum designed intake through-screen velocity 


(feet per second as ft/s) of each CWIS, and the percentage (%) of total intake water 


used for cooling purpose; (Note: A new facility which has designed intake capacity 


>= 2 MGD must have designed intake through-screen velocity <= 0.5 ft/s to be 


eligible for coverage under this general permit.) (Note: The operator shall keep the 


record of detailed descriptions, calculations and drawings on site available for 


inspection, instead of submittal to EPA.) 


j) whether or not the operator’s activities are located in a lease block either in or 


immediately adjacent to “no activity” areas or require live bottom surveys; 


k) whether the NOI is being submitted to transfer coverage due to a merger or 


acquisition and if so, the identification of the affected parties, timing of the transfer of 


operational control, and confirmation that notice had been submitted to EPA; and, 


l) any other information included in the eNOI to identify the nature and location of 


discharges being authorized and any co-permitees, if applicable. 


Permittees who are located in lease blocks that (a) are neither in nor adjacent to “no activity” 


areas defined by the Department of Interior, or (b) do not require live-bottom surveys are 


required only to submit an eNOI to be covered by this general permit.  Facilities which are 


located in lease blocks that are either in or adjacent to “no activity” areas or require live bottom 


surveys are required to submit both an eNOI that specifies they are located in such a lease block 


and a notice of commencement of operations (e.g., drills, installations, discharges, ….) 


Permittees located in lease blocks either in or immediately adjacent to federally designated “no 


activity” areas, shall be responsible for determining whether a controlled discharge rate is 
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required.  The maximum discharge rate for drilling fluids is determined by the distance from the 


facility to the “no activity” area boundary and the discharge rate equation provided in Part 


I.B.1.b.  The permittee shall report the distance from the permitted facility to the “no activity” 


area boundary and the calculated maximum discharge rate to EPA with its notice of 


commencement of operations. 


Permittees located in lease blocks that require live-bottom surveys, shall report the final 


determination of the presence or absence of live-bottom communities, the distance of the facility 


from identified live-bottom areas, and the calculated maximum discharge rate to EPA with its 


notice of commencement of operations. 


3. Termination of NPDES Coverage 


Lease holders or the authorized registered operators shall submit a notice of termination (NOT) 


to the Regional Administrator within 60 days of termination of lease ownership for lease blocks 


assigned to the operator by the Department of Interior. (Request for time extension and 


justification to retain the permit coverage beyond the 60-day limit shall be sent to the address 


listed in the subsection 5 below.) In the case of temporary operations such as hydrostatic testing, 


the NOT shall be submitted within 60 days of termination of operations.  The discharge 


monitoring report (DMR) for the terminated lease block may be either submitted with the NOT, 


or submitted on the reporting schedule.  The NOT shall be effective upon the date it is received 


by EPA. 


4. Transfers Due to Merger and/or Acquisition 


Operators who are involved in merger or acquisition shall transfer coverage in the following 


manner during the term of this permit, including any administrative continuance should the 


permit not be reissued prior to expiration. 


a) During the initial term of permit: The new operator shall submit an NOI prior to 


taking operational control and the old operator shall submit a NOT within 60 days of 


receiving confirmation that the new permittee has submitted the NOI. 


b) During any “administratively continued” term of the permit following the indicated 


expiration date: The new operator shall submit an NOI at least 30 days prior to taking 


operational control and the old operator shall submit a NOT within 60 days of 


receiving confirmation that the new permittee has submitted the NOI.  The new 


operator shall submit a written agreement between the new and old permittees 


concerning the date of the transfer of permit responsibility, coverage, and liability 


between themselves. 


5. All Reporting Requirements 


All NOIs must be filed electronically.  Instruction for use of the electronic Notice of Intent 


(eNOI) system is available in EPA Region 6’s website at 


http://www.epa.gov/region6/6en/w/offshore/home.htm. 
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Operators shall either mail all temporary paper NOIs, NOTs, notices of transfer agreements, 


notice of merger/acquisition, notice of commencement and all subsequent paper reports under 


this permit to the following address: 


Water Enforcement Branch (6EN-WC) 


 U.S.  Environmental Protection Agency Region 6 


 1445 Ross Avenue 


 Dallas, TX 75202 


or email pdf documents to an email address at GMG29TEMPeNOI@epa.gov). 


Additional information regarding these reporting requirements may be found at: 


http://www.epa.gov/region6/6en/w/offshore/home.htm 
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Section B. Effluent Limitations and Monitoring Requirements 


Note 1: EPA published the final rule “Guidelines Establishing Test Procedures for the 


Analysis of Pollutants Under the Clean Water Act; Analysis and Sampling Procedures” on 


Federal Register, Vol.  77, No. 97, May 18, 2012.  Any recent or future changes or 


incorporation of new testing protocol or methods in the Effluent Limitations Guideline at 


40 CFR Part 435 supersede the applicable requirements in this permit. 


Note 2: All monitoring under this permit is required to comply with the approved test 


method procedure as described in 40 CFR Part 136, 40 CFR Part 435, and any protocol 


specified in this permit.  This includes sample collection, preparation, preservation and 


analysis protocol and use of sufficiently stringent test methods.  Any changes to methods or 


protocol must be approved through the alternate test method procedures in accordance 


with 40 CFR Part 136. 


1. Drilling Fluids 


The discharge of drilling fluids shall be limited and monitored by the permittee as specified in 


Table 1 of Appendix F and as stated below. 


Discharges of drilling fluids used for equipment/system test purpose or excess mixed fluids are 


not authorized. 


The permit prohibitions and limitations that apply to drilling fluids, also apply to fluids that 


adhere to drill cuttings.  Any permit condition that may apply to the drilling fluid discharges, 


therefore, also applies to cuttings discharges.  Exception: The discharge rate limit for drilling 


fluids does not apply to drill cuttings. 


a. Prohibitions 


Non-aqueous Based Drilling Fluids.  The discharge of non-aqueous based drilling 


fluid is prohibited, except that which adheres to cuttings and small volume 


discharges described below in Part 1.B.2.c.2. 


Exception: non-aqueous base fluids may be used as a carrier fluid (transporter 


fluid), lubricity additive or pill in water based drilling fluids and discharged with 


those drilling fluids provided the discharge continues to meet the no free oil and 


96-hour LC50 toxicity limits, and a pill is removed prior to discharge. 


De Minimis Discharges of Non-aqueous Based Drilling Fluids.  De minimis 


discharges of non-aqueous based drilling fluids not associated with cuttings shall 


be contained to the extent practicable to prevent discharge.  Allowable de minimis 


discharges can include wind blown drilling fluids from the pipe rack, residual 


drilling fluids that are adhered to marine risers, diverter systems testing after 


drilling fluids displacement, and blow-out preventers (BOPs) after drilling fluids 


displacement, and minor drips and splatters around mud handling and solids 


control equipment.  Such de minimis discharges are not likely to be measurable 


and are not considered in the base fluids retained on cuttings limit. 







9 


4821-3843-4123.v1 


Oil-Based Drilling Fluids.  The discharge of oil based drilling fluids and oil based 


inverse emulsion drilling fluids are is prohibited. 


Oil Contaminated Drilling Fluids.  The discharge of drilling fluids which contain 


waste engine oil, cooling oil, gear oil or any lubricants which have been 


previously used for purposes other than borehole lubrication, is prohibited. 


Diesel Oil.  Drilling fluids to which any diesel oil has been added as a lubricant 


may not be discharged. 


b. Limitations 


Mineral Oil.  Mineral oil may be used only as a carrier fluid (transporter fluid), 


lubricity additive, or pill. 


Cadmium and Mercury in Barite.  There shall be no discharge of drilling fluids to 


which barite has been added, if such barite contains mercury in excess of 1.0 


mg/kg (dry weight) or cadmium in excess of 3.0 mg/kg (dry weight). The 


permittee shall analyze a representative sample of all stock barite used once, prior 


to drilling each well, and submit the results for total mercury and cadmium in the 


DMR. 


If more than one well is being drilled at a site, new analyses are not required for 


subsequent wells, provided that no new supplies of barite have been received 


since the previous analysis.  In this case, the results of the previous analysis 


should be used on the DMR. 


Alternatively, the permittee may provide certification, as documented by the 


supplier(s), that the barite being used on the well will meet the above limits.  The 


concentration of the mercury and cadmium in the barite shall be reported on the 


DMR as documented by the supplier. 


Analyses for mercury shall be conducted using EPA Method 245.5, Method 7471 


A, or more recently approved methods and the results expressed in mg/kg (dry 


weight).  Analysis for cadmium shall be conducted using EPA methods 200.7, 


200.8, or EPA method 3050 B followed by 6010B or 6020, or more recently 


approved methods and the results expressed as mg/kg (dry weight) of barite. 


Toxicity.  Discharged drilling fluids shall meet both a daily minimum and a 


monthly average minimum 96-hour LC50 of at least 30,000 ppm in a 9:1 seawater 


to drilling fluid suspended particulate phase (SPP) volumetric ratio using 


Mysidopsis bahia.  Monitoring shall be performed at least once per month for 


both a daily minimum and the monthly average.  In addition, an end-of-well 


sample is required for a daily minimum when drilling is conducted using aqueous 


based drilling fluid.  The type of sample required is a grab sample, taken from 


beneath the shale shaker, or if there are no returns across the shale shaker, the 


sample must be taken from a location that is characteristic of the overall mud 


system to be discharged.  Permittees shall report the results on the DMR using 
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either the full toxicity test or the partial toxicity test as specified at 58 FR 12512, 


March 4, 1993; however, if the partial toxicity test shows a failure, all testing of 


future samples from that well shall be conducted using the full toxicity test 


method to determine the 96-hour LC50. 


Free Oil.  No free oil shall be discharged.  Monitoring shall be performed using 


the static sheen method once per week when discharging.  The number of days a 


sheen is observed must be recorded. 


Discharge Rate.  All facilities are subject to a maximum discharge rate of 1,000 


barrels per hour. 


For those facilities subject to the discharge rate limitation requirement because of 


their proximity to areas of biological concern, the discharge rate of drilling fluids 


shall be determined by the following equation: 


 R =  10[3 𝐿𝑜𝑔 (𝑑/15) + 𝑇𝑡 ] 


Where: 


R = discharge rate (bbl/hr) 


d = distance (meters) from the boundary of a controlled discharge rate area 


Tt = toxicity-based discharge rate term 


 = [log (LC50 x 8 x 10
-6


)] / 0.3657 


Drilling fluid discharges (based on a mud toxicity of 30,000 ppm) equal to or less 


than 544 meters from areas of biological concern shall comply with the discharge 


rate obtained from the equation above.  Drilling fluids discharges which are 


shunted to the bottom as required by BOEM are not subject to this discharge rate 


control requirement. 


All discharged drilling fluids, including those fluids adhering to cuttings, must 


meet the limitations of this section except that discharge rate limitations do not 


apply before installation of the marine riser. 


c. Monitoring Requirements 


Drilling Fluids Inventory.  The permittee shall maintain a precise chemical 


inventory of all constituents and their total volume or mass added downhole for 


each well. 


2. Drill Cuttings 


The discharge of drill cuttings shall be limited and monitored by the permittee as specified in 


Appendix F, Table 1 of this permit and as below. 


a. Prohibitions which apply to all drill cuttings 
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Cuttings from Oil Contaminated Drilling Fluids.  The discharge of cuttings that 


are generated using drilling fluids which contain waste engine oil, cooling oil, 


gear oil or any lubricants which have been previously used for purposes other 


than borehole lubrication, is prohibited. 


Cuttings Generated Using Drilling Fluids which Contain Diesel Oil.  The 


discharge of drill cuttings generated using drilling fluids which contain diesel oil 


is prohibited. 


Cuttings Generated Using Mineral Oil.  The discharge of cuttings generated using 


drilling fluids which contain mineral oil is prohibited except when the mineral oil 


is used as a carrier fluid (transporter fluid), lubricity additive, or pill. 


b. Limitations which apply to all drill cuttings 


Cadmium and Mercury in Barite.  Drill cuttings generated using drilling fluids to 


which barite has been added shall not be discharged if the barite contains mercury 


in excess of 1.0 mg/kg (dry weight) or cadmium in excess of 3.0 mg/kg (dry 


weight). 


Toxicity.  Drill cuttings generated using drilling fluids with a daily minimum or a 


monthly average minimum 96-hour LC50 of less than 30,000 ppm in a 9:1 


seawater to drilling fluids suspended particulate phase (SPP) volumetric ratio as 


measured using the Mysidopsis bahia shall not be discharged. 


Free Oil.  No free oil shall be discharged.  Monitoring shall be performed using 


the static sheen test method once per week when discharging.  The number of 


days a sheen is observed must be recorded. 


c. Limitations and Monitoring Requirements Which Apply to Drill Cuttings 


Generated Using Non Aqueous Based Drilling Fluids. 


1. Stock Limitations: 


The permittee shall analyze a representative sample of the stock base 


fluids at the frequencies listed below.  The test results shall be reported on 


the Discharge Monitoring Report.  Stock limitations are designed to 


ensure that only stock base fluids meeting BAT criteria are added to 


existing drilling fluids.  It is acceptable to mix two or more stock base 


fluids together as long as they are each compliant with the stock limitation 


requirements.  The stock limitation value reported on the DMR shall be 


the worst result of any one stock base fluid which is added to the drilling 


fluid system. 


Alternatively, the permittee may provide certification, as documented by 


the supplier(s), that the stock base fluid being used on the well will meet 


the limits listed below. 
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Polynuclear Aromatic Hydrocarbons (PAH).  The mass ratio in grams of 


PAH (as phenanthrene) divided by the mass in grams of base fluids shall 


not exceed 0.00001.  Monitoring shall be performed at least once per year 


on each base fluid blend.  See Part I, Section D.10 of this permit. 


Sediment Toxicity.  The ratio of the 10-day LC50 of C16 - C18 internal 


olefin or C12- C14 or C8 ester reference fluid divided by the 10-day LC50 


sediment toxicity test with Leptocheirus plumulosus of the base fluid shall 


not exceed 1.0.  Monitoring shall be performed at least once per year on 


each base fluid blend.  See Part I.D.7 and Part I.D.9 of this permit. 


Biodegradation Rate.  The ratio of the cumulative gas production (ml) of 


C16 - C18 internal olefin or C12-C14 or C8 ester reference fluid divided 


by the cumulative gas production (ml) of stock base fluid, both at 275 


days, shall not exceed 1.0.  Monitoring shall be performed at least once 


per year on each base fluid blend.  See Part I.D.8 and Part I.D.9 of this 


permit. 


Stock limitations are designed to ensure that only base fluids meeting 


limits established by the Effluent Limitations Guidelines are added to 


existing drilling fluids.  As long as blends of fluids that are added to a built 


mud system meet the stock limitations and the original drilling fluid was 


built using base fluids or blends of fluids that meet the stock limitations, it 


is acceptable to mix a base fluid with a built whole mud system.  It is also 


acceptable to mix together two built whole mud systems that contain 


different base fluids so long as they are themselves built with base fluids 


that are compliant with the stock limitations. 


2. Discharge Limitations: 


Sediment Toxicity.  The ratio of the 4-day LC50 of C16 - C18 internal 


olefin reference drilling fluid divided by the 4-day LC50 of the drilling 


fluids, removed from cuttings at the solids control equipment, shall not 


exceed 1.0.  Monitoring shall be performed at least once per month on 


drilling fluids which meet the stock limitations for a C16-C18 internal 


olefin.  For drilling fluids which meet stock limitations for C12-C14 ester 


or C8 ester, monitoring shall be performed at least once per well at the end 


of drilling with non-aqueous based drilling fluids.  See Appendix A of this 


permit and sampling protocol in Part I.D.9. 


The reference drilling fluid shall be formulated from C16 - C18 internal 


olefin and meet the criteria listed in Table 1 of 40 CFR Part 435, Subpart 


A, Appendix 8.  A uniform emulsifier package shall be used for all 


formulations of reference drilling fluids. 


Formation Oil.  No discharge.  Monitoring shall be performed on the 


drilling fluid as follows: 
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a) Once prior to drilling using the gas chromatography/mass 


spectrometry test method specified in Part I, Section D.11 of this permit.  


The test results shall be reported in the DMR. 


Alternatively, the permittee may provide certification, as documented by 


the supplier(s), that the drilling fluid being used on the well will meet the 


no discharge limit for formation oil. 


b) Once per week during drilling using the Reverse Phase Extraction 


test method specified in Part I, Section D.12 of this permit or the gas 


chromatography/ mass spectrometry method specified in Part I, Section 


D.11 of this permit. 


Base Fluids Retained on Cuttings. 


Monitoring shall be performed at least once per day when generating new 


cuttings, except when meeting the conditions of the Best Management 


Practices described below.  Operators conducting fast drilling (i.e., greater 


than 500 linear feet advancement of the drill bit per day using non aqueous 


fluids) shall collect and analyze one set of drill cuttings samples per 500 


linear feet drilled, with a maximum of three sets per day.  Operators shall 


collect a single discrete drill cuttings sample for each point of discharge to 


the ocean.  The weighted average of the results of all discharge points for 


each sampling interval will be used to determine compliance.  See Part I, 


Section D.12 of this permit. 


Drilling Fluids which meet stock limitations for C16-C18 internal 


olefin:  the end-of-well maximum weighted mass ratio averaged over all 


well sections drilled using non-aqueous fluids shall not exceed 6.9 grams 


non-aqueous base fluids per 100 grams of wet drill cuttings. 


Drilling fluids which meet stock limitations for C12-C14 ester or C8 


ester:  the end-of-well maximum weighted mass ratio averaged over all 


well sections drilled using non-aqueous fluids shall not exceed 9.4 grams 


non-aqueous base fluids per 100 grams of wet drill cuttings. 


Discharges of Drill Cuttings Made at the Sea Floor.  A default value of 


14% of base fluids retained on drill cuttings may be used for determining 


compliance with the base fluids retained on cuttings limits when sea floor 


discharges are made from dual gradient drilling.  In those cases 15% will 


be used as a default value for the mass fraction of cuttings discharged sub 


sea.  The default values will be averaged with results obtained from daily 


monitoring to determine compliance with the retention limitations. 


Additionally, operators performing dual gradient drilling operations which 


lead to subsea discharges of large cuttings for the proper operation of 


subsea pumps shall also perform the following tasks: 
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(a) Use side scan sonar or shallow seismic to determine the presence 


of high density chemosynthetic communities as defined by the 


BOEM.  Chemosynthetic communities are assemblages of tube 


worms, clams, mussels, and bacterial mats that occur at natural 


hydrocarbon seeps or vents, generally in water depths of 500 


meters or deeper.  Discharges of large cuttings for the proper 


operation of subsea pumps shall not be permitted within 1500 feet 


of a high density chemosynthetic community. 


(b) Sea floor discharges of large cuttings for the proper operation of 


subsea pumps shall be visually monitored and documented by a 


Remotely Operated Vehicle (ROV) within the tether limit 


(approximately 300 feet). The visual monitoring shall be 


conducted prior to each time the discharge point is relocated 


(cuttings discharge hose) and conducted along the same direction 


as the discharge hose position.  Near-seabed currents shall be 


measured at the time of the visual monitoring. 


(c) Discharges of large cuttings for the proper operation of sub sea 


pumps shall be directed within a 150 foot radius of the wellbore. 


Small Volume Drilling Fluid Discharges.  Small volume drilling fluid 


discharges which are associated with cuttings and for which discharge is 


authorized are: displaced interfaces, accumulated solids in sand traps, pit 


clean-out solids, centrifuge discharges made while changing mud weight.  


To determine the percent of drilling fluids retained on cuttings for those 


discharges, the operator may either monitor the discharge using the retort 


test method or use a default value of 25% to determine compliance with 


the limitation.  Required discharge monitoring for small volume 


discharges consists only of static sheen tests and retention on cuttings (or 


use of the default retention on cuttings value). 


Best Management Practices. 


Operators (in conjunction with drilling contractors) may design and 


implement a Best Management Practices (BMP) Plan in accordance with 


the following requirements.  BMP Plans are an option to help reduce 


monitoring of base fluids retained on cuttings.  Operators are not required 


to use BMPs if all cuttings discharges generated using non-aqueous based 


drilling fluids are monitored daily as described above.  Where BMPs will 


be used, the BMP plan shall be certified and implemented prior to 


discharge of drill cuttings produced using non aqueous based drilling 


fluids. 


a) BMP Plan Purpose and Objectives 
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Operators shall identify in advance of drilling operations each non-


aqueous base fluid well that will use a BMP Plan.  BMP Plans shall be 


designed to prevent or minimize the discharge of Non-Aqueous Fluid 


(NAF) from the facility to the waters of the United States, through normal 


operations and ancillary activities.  The operator shall establish specific 


objectives for the control of NAF by conducting the following evaluations. 


Each facility component or system controlled through use of BMPs shall 


be examined for its NAF-waste minimization opportunities and its 


potential for causing a discharge of NAF to waters of the United States 


due to equipment failure, improper operation, natural phenomena (e.g., 


rain, snowfall).  When there is a reasonable potential for NAF reaching 


surface waters, the BMP Plan shall include a prediction of the total 


quantity of NAF which could be discharged from the facility as a result of 


each condition or circumstance. 


b) BMP Plan Requirements 


The BMP Plan may reflect requirements within the pollution prevention 


requirements required by the Minerals Management Service (see 30 CFR 


250.300) or other Federal or State requirements and incorporate any part 


of such plans into the BMP Plan by reference. 


The operator shall certify that its BMP Plan is complete, on-site, and 


available upon request to EPA.  A copy of the certification shall be kept 


with the BMP Plan. 


The BMP Plan shall: 


Be documented in narrative form, and shall include any necessary plot 


plans, drawings or maps, and shall be developed in accordance with good 


engineering practices.  At a minimum, the BMP Plan shall contain the 


planning, development and implementation, and evaluation/reevaluation 


components.  Examples of these components are contained in “Guidance 


Document for Developing Best Management Practices (BMP)” (EPA 833-


B–93–004, U.S.  EPA, 1993). 


Address each component or system capable of generating or causing a 


release of significant amounts of NAF and identify specific preventive or 


remedial measures to be implemented. 


Include the following provisions concerning BMP Plan review: 


Be reviewed by operator’s drilling engineer and on-site representative to 


ensure compliance with the BMP Plan purpose and objectives set forth in 


paragraph a) of this section. 


And 
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Include a statement that the review has been completed and that the BMP 


Plan fulfills the BMP Plan purpose and objectives set forth in paragraph 


a).  This statement shall have dated signatures from the operator’s drilling 


engineer and authorized on-site representative responsible for 


development and implementation of the BMP Plan. 


c) BMP Plan Documentation 


The operator shall maintain a copy of the BMP Plan and related 


documentation (e.g., training certifications, summary of the monitoring 


results, records of NAF- equipment spills, repairs, and maintenance) at the 


facility and shall make the BMP Plan and related documentation available 


to EPA or the NPDES Permit controlling authority upon request. 


d) BMP Plan Modification 


For those NAF waste streams controlled through BMPs, the operator shall 


amend the BMP Plan within 14 days whenever there is a change in the 


facility or in the operation of the facility which materially increases the 


generation of those NAF- wastes or their release or potential release to the 


receiving waters. 


At a minimum the BMP Plan shall be reviewed once every five years and 


amended within three months if warranted.  Any such changes to the BMP 


Plan shall be consistent with the objectives and specific requirements 


listed in this permit.  All changes in the BMP Plan shall be reviewed by 


the operator’s drilling engineer and authorized on-site representative. 


At any time, if the BMP Plan proves to be ineffective in achieving the 


general objective of preventing and minimizing the discharge of NAF-


wastes the BMP Plan shall be subject to modification.  If the BMP 


requirements in the permit are modified, the BMP Plan must be modified 


to incorporate the revised BMP requirements within three months. 


e) Specific Pollution Prevention Requirements for NAF Discharges 


Associated with Cuttings 


The following specific pollution prevention activities are required in a 


BMP Plan when operators elect to control NAF discharges associated with 


cuttings by a set of BMPs. 


Establish programs for identifying, documenting, and repairing 


malfunctioning NAF equipment, tracking NAF equipment repairs, and 


training personnel to report and evaluate malfunctioning NAF equipment. 


Establish operating and maintenance procedures for each component in 


the solids control system in a manner consistent with the manufacturer’s 


design criteria. 







17 


4821-3843-4123.v1 


Use the most applicable spacers, flushes, pills, and displacement 


techniques in order to minimize contamination of drilling fluids when 


changing from water- based drilling fluids to NAF and vice versa. 


A daily retort analysis shall be performed (in accordance with Appendix 7 


to Subpart A of 40 CFR Part 435) during the first 0.33 X feet drilled with 


NAF where X is the anticipated total feet to be drilled with NAF for that 


particular well.  The retort analyses shall be documented in the well retort 


log.  The operators shall use the calculation procedures detailed in 


Appendix 7 to Subpart A of Part 435 (see Equations 1 through 8) to 


determine the arithmetic average (%BFwell) of the retort analyses taken 


during the first 0.33 X feet drilled with NAF. 


When the arithmetic average (%BFwell) of the retort analyses taken 


during the first 0.33 X feet drilled with NAF is less than or equal to the 


base fluid retained on cuttings limitation or standard (see §§435.13 and 


435.15), retort monitoring of cuttings may cease for that particular well.  


The same BMPs and drilling fluid used during the first 0.33 X feet shall be 


used for all remaining NAF sections for that particular well. 


When the arithmetic average (%BFwell) of the retort analyses taken 


during the first 0.33 X feet drilled with NAF is greater than the base fluid 


retained on cuttings limitation or standard (see §§435.13 and 435.15), 


retort monitoring shall continue for the following (second) 0.33 X feet 


drilled with NAF where X is the anticipated total feet to be drilled with 


NAF for that particular well.  The retort analyses for the first and second 


0.33 X feet shall be documented in the well retort log. 


When the arithmetic average (%BFwell) of the retort analyses taken 


during the first 0.66 X feet (i.e., retort analyses taken from first and second 


0.33 X feet) drilled with NAF is less than or equal to the base fluid 


retained on cuttings limitation or standard (see §§435.13 and 435.15), 


retort monitoring of cuttings may cease for that particular well.  The same 


BMPs and drilling fluid used during the first 0.66 X feet shall be used for 


all remaining NAF sections for that particular well. 


When the arithmetic average (%BFwell) of the retort analyses taken 


during the first 0.66 X feet (i.e., retort analyses taken from first and second 


0.33 X feet) drilled with NAF is greater than the base fluid retained on 


cuttings limitation or standard (see §§435.13 and 435.15), retort 


monitoring shall continue for all remaining NAF sections for that 


particular well.  The retort analyses for all NAF sections shall be 


documented in the well retort log. 


When the arithmetic average (%BFwell) of the retort analyses taken over 


all NAF sections for the entire well is greater that the base fluid retained 


on cuttings limitation or standard (see §§435.13 and 435.15), the operator 
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is in violation of the base fluid retained on cuttings limitation or standard 


and shall submit notification of these monitoring values in accordance 


with NPDES permit requirements.  Additionally, the operator shall, as part 


of the BMP Plan, initiate a re-evaluation and modification to the BMP 


Plan in conjunction with equipment vendors and/or industry specialists. 


The operator shall maintain retort monitoring data and dates of retort-


monitored and non-retort-monitored NAF-cuttings discharges managed by 


BMPs in their NPDES permit records. 


Establishing mud pit and equipment cleaning methods in such a way as to 


minimize the potential for building-up drill cuttings (including 


accumulated solids) in the active mud system and solids control equipment 


system.  These cleaning methods shall include but are not limited to the 


following procedures. 


Ensure proper operation and efficiency of mud pit agitation equipment. 


Use mud gun lines during mixing operations to provide agitation in dead 


spaces.  Pump drilling fluids off of drill cuttings (including accumulated 


solids) for re-use, recycle, or disposal before using wash water to dislodge 


solids. 


3. Deck Drainage 


A use of biocide for sump/drain systems to comply with proper operation and maintenance 


requirements is permitted and toxicity test for such a discharge of drainage is not required. 


a. Limitations 


Free Oil.  No free oil shall be discharged, as determined by the visual sheen 


method on the surface of the receiving water.  Monitoring shall be performed 


daily when discharging, during conditions when an observation of a visual sheen 


on the surface of the receiving water is possible in the vicinity of the discharge, 


and the facility is manned.  If a sheen is observed at other times, in addition to the 


required daily monitoring, it must be recorded.  The number of days a sheen is 


observed must be recorded. 


4. Produced Water 


a. Limitations 


Oil and Grease.  Produced water discharges must meet both a daily maximum of 


42 mg/l and a monthly average of 29 mg/l for oil and grease. 


Toxicity.  Toxicity will be assessed through a 7-day chronic Whole Effluent 


Toxicity (WET) test in accordance with Short Term Methods for Estimating the 


Chronic Toxicity of Effluents and Receiving Water to Marine and Estuarine 
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Organisms (EPA/821-R-02-014), or the most current edition.  In order to be in 


compliance with a WET limit, the No Observable Effect Concentration (NOEC) 


must be equal to or greater than the critical dilution concentration specified in 


Appendix D, Table 1 (1-A through 1-F) of this permit.  The critical dilution shall 


be determined using Table 1 in Appendix D of this permit and is based on the 


highest monthly average discharge rate for the three months prior to the month in 


which the test sample is collected, discharge pipe diameter, and water depth 


between the discharge pipe and the bottom. 


[Exception] Permittees wishing to increase mixing may use a diffuser, add 


seawater, or install multiple discharge ports.  Alternatively, permittees wishing to 


reduce the critical dilution of the discharge may make operational changes that 


reduce the flow rate, such as, shutting-in wells. 


Permittees wishing to reduce a produced water discharge rate, and thereby the 


critical dilution, through operational changes must provide EPA with a 


description of the specific changes that were made and the resultant flow rate. (A 


statement describing the specific changes must be submitted with the DMR.)  The 


permittee must certify that this flow rate will not be exceeded for the remainder of 


the toxicity monitoring period, unless the permittee re-certifies. 


Permittees using a diffuser shall install the diffuser designed so that the 7-day No 


Observable Effect Concentration (NOEC) is equal to or greater than the critical 


dilution concentration as calculated using CORMIX2 version 7.0.  The permittee 


has the option of using a newer version of CORMIX2, with the following input 


conditions: 


Density Gradient = 0.182 kg/m
3
/m 


Ambient seawater density at diffuser depth = 1017 kg/m
3 


Produced water density = 1070 kg/m
3 


Current speed = 10 cm/sec. 


Permittees shall submit a certification that the diffuser has been installed and state 


the critical dilution corresponding to the diffuser in the certification.  The 


CORMIX2 model runs shall be retained by the permittee as part of its NPDES 


records. 


Permittees discharging produced water at a rate greater than 75,000 bbl/day shall 


determine the critical dilution using CORMIX version 7.0 (or a newer version of 


CORMIX) with the input parameters shown above.  Permittees shall retain the 


model run as a part of the NPDES records. 


Permittees using vertically aligned multiple discharge ports shall provide vertical 


separation between ports which is consistent with Appendix D, Table 1-G of this 


permit.  When multiple discharge ports are installed, the depth difference between 


the discharge port closest to the sea floor and the sea floor shall be the depth 


difference used to determine the critical dilution from Appendix D, Table 1 of this 
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permit.  The critical dilution value shall be based on the port flow rate (total flow 


rate divided by the number of discharge ports) and based on the diameter of the 


discharge port (or smallest discharge port if they are of different styles). 


When seawater is added to produced water prior to discharge, the total produced 


water flow, including the added seawater, shall be used in determining the critical 


dilution from Appendix D, Table 1. 


The addition of dispersants or emulsifiers to produced water discharges is 


prohibited.  40 CFR § 110.4. 


b. Produced Water Monitoring Requirements 


1) Flow Rate (bbl/day):  Once per month.  An estimate of the flow at the 


point of discharge including amount of any addition of seawater or other waste 


stream to the produced water prior to discharging into the receiving waterbody. 


2) Oil and Grease.  Samples for oil and grease monitoring shall be collected 


and analyzed a minimum of once per month.  In addition, a produced water 


sample shall be collected, within thirty (30) minutes of when a sheen is observed 


in the vicinity of the discharge or within two hours after startup of the system if it 


is shut down following a sheen discovery, and analyzed for oil and grease.  The 


sample type for all oil and grease monitoring shall be grab.  If only one sample is 


taken for any one month, it must meet both the daily maximum and monthly 


average limits.  Samples for oil and grease monitoring shall be collected prior to 


the addition of any seawater to the produced water waste stream.  The analytical 


method is that specified at 40 CFR Part 136. 


3) Toxicity.  A 7-day toxicity testing shall be performed twice per calendar 


year. 


Toxicity testing must be conducted at least 90 days apart.  The results for both 


species shall be reported on the DMR.  See Part I, Section D.3 of this permit for 


WET testing requirements. 


Toxicity testing for new discharges shall be conducted within 30 days after the 


discharge begins and then follow the twice per calendar year schedule. 


Toxicity testing for existing discharges under the 2012 issued permit shall 


conduct the first toxicity test within 6 months from the effective date of the 


permit. 


Samples for monitoring produced water toxicity shall be collected after addition 


of any added substances, including seawater that is added prior to discharge, and 


before the flow is split from a common source for multiple discharge ports.  For 


discharges with multiple ports that meet the minimum separation distance, if the 


discharge points have different flows and pipe diameters, the permittee may 


perform the test on the discharge with the highest calculated critical dilution.  For 
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discharges with multiple ports that do not meet the vertical separation distance 


requirements of Table 1-G or that have noncircular ports, the permittee shall 


calculate port size for tables 1-A through 1-F using an equivalent diameter 


representative of all openings, and use total flow.  Equivalent diameter shall be 


calculated using: 


Equivalent Diameter = square root (Atotal * 4/pi), where Atotal is the total area of 


all discharge openings in question. 


Samples also shall be representative of produced water discharges when hydrate 


inhibitors, scale inhibitors, corrosion inhibitors, biocides, paraffin inhibitors, well 


completion fluids, workover fluids, well treatment fluids, and/or hydrate control 


fluids are used in operations.  The operator must conduct a new toxicity test if the 


sample used for the previous test did not represent an application of flow back of 


well completion fluids, workover fluids, well treatment fluids, or hydrate control 


fluids. 


If a test fails the survival or sub-lethal endpoint at the critical dilution in any test, 


the operator must perform monthly retest until it passes.  The operator shall take 


corrective actions which may include conduction of Toxicity Reduction 


Evaluation (TRE), adjustment of discharge rate, addition of diffusers, or other 


remedy actions after the failure of the first retest.  Failing the toxicity test is 


considered violation of the permit. 


4) Visual Sheen.  The permittee shall monitor free oil using the visual sheen 


test method on the surface of the receiving water.  Monitoring shall be performed 


daily when discharging, during conditions when observation of a sheen on the 


surface of the receiving water is possible in the vicinity of the discharge, and 


when the facility is manned.  The operator shall report “sheen” whenever a sheen 


is observed during the day and must conduct an inspection of treatment process 


and investigation of the cause of sheen.  The operator must keep records of 


findings and make the record available for inspector’s review. 


A visual observation of a sheen is presumed to be a discharge within the meaning 


of 33 U.S.C. §§ 1321(a)(2) and (b)(3), and must be reported to the National 


Response Center (NRC) pursuant to 40 CFR § 110.6. 


c. Additional Monitoring of Chemicals or Toxicity Reduction Evaluation 


If the discharge of produced water fails the 7-day chronic toxicity test, the 


operator is required to identify causes or sources of toxic and take appropriate 


actions to correct the problems.  If a toxicity reduction evaluation (TRE) is taken 


and monitoring of heavy metals or chemicals commonly found in produced water 


is performed, test methods for pollutants must be sensitive enough to detect 


concentrations equal to or less than the Minimum Quantification Levels (MQLs) 


defined in Appendix E of the permit. 
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The operator is required to submit its findings with corrective actions to EPA in 


accordance with Section I.A.5 of the permit.  The operator shall identify the 


cause(s) of toxicity testing failures and fix the problem as soon as practicable. 


Note: Produced water generated from the monoethylene glycol (MEG) 


reclamation processes including salt slurry generated from the salt centrifuge unit 


are regulated as produced water.  Separate monitoring requirements must be 


complied with if such salt slurry is not mixed and discharged with produced water 


waste stream (Note: may also require authorization for a separate outfall and 


separate DMR reporting). 


5. Produced Sand 


There shall be no discharge of produced sand. 


[Note: Slurried particles (e.g, propping agents (proppants)) used in hydraulic fracturing are 


included in the 40 CFR 435.11(aa) definition of produced sands.] 


6. Well Treatment Fluids, Completion Fluids, and Workover Fluids 


[Note: Discharges of excess fluids, excess mixed fluids, and fluids used for testing fluid handling 


equipment are not authorized by the permit.] 


a. Limitations and Monitoring Requirements 


Free Oil.  No free oil shall be discharged.  Monitoring shall be performed using 


the static sheen test method daily when discharging and the facility is manned.  


The number of days a sheen is observed must be recorded. 


Oil and Grease.  Well treatment, completion, and workover fluids must meet both 


a daily maximum of 42 mg/l and a monthly average of 29 mg/l limitation for oil 


and grease. 


The sample type for all oil and grease monitoring shall be grab.  If only one 


sample is taken for any one month, it must meet both the daily and monthly 


limits.  Monitoring frequency is once per month.  The analytical method is that 


specified at 40 CFR Part 136. 


Priority Pollutants.  For well treatment fluids, completion fluids, and workover 


fluids, the discharge of priority pollutants is prohibited except in trace amounts.  


[Note: If materials added downhole as well treatment, completion, or workover 


fluids contain no priority pollutants, the discharge is assumed not to contain 


priority pollutants except possibly in trace amounts.]  Vendor certification 


indicating the fluids contain no priority pollutants is acceptable for meeting this 


requirement.  In case either a vendor certification is not available or the present of 


priority pollutants is in doubt, “Trace amounts” shall mean the amount equal to or 


less than the most sensitive method detection limit listed in 40 CFR Part 136 for 
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the applicable parameter or as sensitive as MQLs listed in Appendix E of the 


permit. 


b. Fluids Commingled with Produced Water 


When well treatment, completion or workover fluids are commingled and 


discharged with produced water, the discharges are considered produced water 


and a 7-day toxicity test shall be conducted for produced water commingled with 


well treatment, completion or workover fluids for monitoring and reporting 


purposes. 


c. Characteristic Assessments 


Operators must conduct well treatment fluids, well completion fluids, and 


workover fluids assessments whenever they apply those fluids.  Such assessments 


shall be conducted for each applicable well by operators either corporately or 


individually.  The general information of a specific well treatment, well 


completion or workover fluid could be used for assessment purposes.  Each fluid 


assessment shall include the following information: 


1) Lease and block number 


2) API well number 


3) Type of well treatment or workover operation conducted 


4) Date of discharge 


5) Time discharge commenced 


6) Duration of discharge 


7) Volume of well treatment 


8) Volume of completion or workover fluids used 


9) The common names and chemical parameters for all additives to 


the fluids 


10) The volume of each additive 


11) Concentration of all additives in the well treatment 


12) Concentration of all additives in the completion, or workover fluid 


13) The No Observable Effect Concentration (NOEC) of 48-hour acute 


Whole Effluent Toxicity (WET) test for well treatment fluids discharged 


separately from the produced water discharge 
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Operators shall use the following methods to perform the 48-hour Acute Whole 


Effluent Toxicity Test Method: 


a) The permittee shall utilize the Mysidopsis bahia (Mysid shrimp) 


acute static renewal 48-hour definitive toxicity test using EPA-821-R-02-


012.  A minimum of five (5) replicates with eight (8) organisms per 


replicate must be used in the control and in each effluent dilution of this 


test. 


b) The permittee shall utilize the Menidia beryllina (Inland Silverside 


minnow) acute static renewal 48-hour definitive toxicity test using EPA-


821-R-02-012.  A minimum of five (5) replicates with eight (8) organisms 


per replicate must be used in the control and in each effluent dilution of 


this test. 


c) The NOEC is defined as the greatest effluent dilution which does 


not result in lethality that is statistically different from the control (0% 


effluent) at the 95% confidence level. 


Industry-Wide Study Alternative:  Alternatively, operators who discharge well 


treatment completion and/or workover fluids may participate in an EPA-approved 


industry-wide study as an alternative to conducting monitoring of the fluids 


characteristic and reporting information on the associated operations.  That study 


would, at a minimum, provide a characterization of well treatment, completion, 


and workover fluids used in a representative number of active wells of varying 


depths (shallow, medium depth and deep depths).  In addition, an approved 


industry-wide study would be expected to provide greater detail on the 


characteristics of the resulting discharges, including their chemical composition 


and the variability of the chemical composition and toxicity.  The study area 


should include a statistical valid number of samples of wells located in the 


Western and Central Areas of the GOM and may include the Eastern Gulf of 


Mexico (GOM) under the permitting jurisdiction of EPA Region 4, and operators 


may join the study after the start date.  The study plan should also include interim 


dates/milestones. 


A plan for an industry–wide study plan would be required to be submitted to EPA 


for approval within six months after the effective date of this permit.  If the 


Region approves an equivalent industry-wide well treatment fluids discharge 


monitoring study, the monitoring conducted under that study shall constitute 


compliance with these monitoring requirements for permittees who participate in 


such the industry-wide study.  Once approved, the study plan will become an 


enforceable part of this permit.  The study must commence within six months of 


EPA’s approval.  The final study report must be submitted no later than March 30, 


2022. 


Individual Assessment Report:  If the Region does not approve the industry-wide 


study plan or if a permittee does not participate in the industry-wide study, 
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operators shall submit assessment results available according to the following 


schedules 


Due Date Assessment Period 


March 30, 2019 Effective date of the permit through 2018 


March 30, 2020 2019 


March 30, 2021 2020 


March 30, 2022 2021 (Assessment requirements end December 31, 2021.) 


The operator shall submit the assessment in pdf format to EPA at the address of 


Water Enforcement Branch (6EN-WC) 


U.S.  Environmental Protection Agency Region 6 


1445 Ross Avenue 


Dallas, TX 75202 


7. Sanitary Waste (Facilities Continuously Manned for 30 or more consecutive days by 


10 or More Persons) 


a. Prohibitions 


Solids.  No floating solids may be discharged to the receiving waters.  


Observation must be made during daylight in the vicinity of sanitary waste 


outfalls.  Observation of floating solids must be recorded whenever floating solids 


are observed during the day.  The number of days solids are observed must be 


reported. 


b. Limitations 


Residual Chlorine.  Total residual chlorine (TRC) is a surrogate parameter for 


fecal coliform.  Discharge of TRC must meet a minimum of 1 mg/l and shall be 


maintained as close to this concentration as possible.  A grab sample must be 


taken once per month and the concentration recorded.  The approved methods are 


either Hach CN-66-DPD or EPA method specified in 40 CFR part 136 for TRC. 


8. Sanitary Waste (Facilities Continuously Manned for thirty or more consecutive days 


by 9 or Fewer Persons or Intermittently by Any Number) 


a. Prohibitions 


Solids.  No floating solids may be discharged to the receiving waters.  


Observation must be made during daylight in the vicinity of sanitary waste 


outfalls.  Observation of floating solids must be recorded whenever floating solids 


are observed during the day.  The number of days solids are observed must be 


reported. 


9. Domestic Waste 
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a. Prohibitions 


Solids.  No floating solids or foam shall be discharged. 


b. Monitoring Requirements 


Solids.  Observation must be made during daylight in the vicinity of domestic 


waste outfalls.  Observation of floating solids must be recorded whenever floating 


solids are observed during the day.  The number of days solids are observed must 


be reported. 


10. Miscellaneous Discharges 


Miscellaneous discharges are further re-categorized as: 


(i) Filtered and Slurry:  Desalinization Unit Discharge, Diatomaceous Earth Filter 


Media, Mud, Cuttings, and Cement (including cement tracer) at the Seafloor, and 


Excess Cement Slurry [Note: Discharges of cement slurry used for testing cement 


handling equipment are not authorized.] 


(ii) Uncontaminated Waters:  Uncontaminated Ballast Water, Uncontaminated Bilge 


Water, Uncontaminated Freshwater, Uncontaminated Seawater, Boiler Blowdown, 


Source Water and Sand, 


(iii)Hydrate Control Fluids. 


(iv) Subsea Discharges:  Blowout Preventer Control Fluid, Subsea Wellhead Preservation 


Fluid, Subsea Production Control Fluid, Umbilical Steel Tube Storage Fluid, Leak 


Tracer Fluid, Riser Tensioner Fluid, and Pipeline Brine (used as piping or equipment 


preservation fluids). 


 Note 1: Brine and water-based mud discharge at the seafloor for temporary well 


abandonment” are permitted if such water based drilling fluid and brine have been 


demonstrated to comply with the permits conditions for their original use (e.g.: water 


based drilling fluids that have been shown to meet the permit’s limits for SPP 


toxicity, free oil, and cadmium and mercury in stock barite; and brine that has met 


limits for free oil, oil and grease concentrations, priority pollutants and toxicity 


requirements). 


 Note 2: Operators must flush and capture the chemicals (e.g., hydrate control fluids or 


pipeline brine) contained in pipelines, umbilical, or jumpers before or at the time of 


abandonment as per Limitations in 10.a, which also addresses unflushable lines.   


(v) Fire Fighting Discharges:  Aqueous Film Forming Foam (AFFF) or waters used for 


fire-fighter’s training or fire incidents. 
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(vi) Bulk Transfer Operations Powder [Note: Authorized discharge is limited to dust 


emitted from vents that fall into water directly.  No discharge of collected dust 


powder is authorized.] 


(vii) Non-specified Discharges:  Any discharge that is not specified in this permit is 


not authorized. 


a. Limitations 


Free Oil.  No free oil shall be discharged.  Discharge is limited to those times that 


a visual sheen observation is possible unless the operator uses the static sheen 


method.  Monitoring shall be performed using the visual sheen method on the 


surface of the receiving water every day when discharging, or by use of the static 


sheen method at the operator’s option.  Visual sheen observation must be made 


during daylight in the vicinity of outfalls.  Observation of sheen must be recorded 


whenever a sheen is observed during the day.  The number of days a sheen is 


observed must be reported. 


[Exceptions] Uncontaminated waters may be discharged from platforms that are 


on automatic purge systems without monitoring for free oil when the facilities are 


not manned.  Additionally, subsea discharges may be discharged without 


monitoring with the static sheen test when conditions make observation of a 


visual sheen on the surface of the receiving water impossible.  Discharges of 


muds, cuttings, and cement at the seafloor before installation of the marine riser 


are exempted from the free oil limitation. 


Toxicity.  Fluids which are used as subsea wellhead preservation fluids, subsea 


production control fluids, umbilical steel tube storage fluids, leak tracer fluids, 


and riser tensioning fluids shall have a 7-day No Observable Effect Concentration 


(NOEC) of no less than 50 mg/l prior to the discharge.  The 7-day NOEC shall be 


measured using Mysidopsis bahia (Mysid shrimp) chronic static renewal 7-day 


survival and growth test and Menidia beryllina (Inland Silverside minnow) 


chronic static renewal 7-day larval survival and growth test (Method 1006.0) as 


described in Part.  I, Section D.3 of this permit.  Compliance with this limit shall 


be measured at least once per year, using the survival and sub-lethal endpoints, on 


each fluid added to an operation after the effective date of this permit.  If a fluid 


fails the survival or sub-lethal test endpoint at 50 mg/l, no discharge is authorized 


for that product.  [For leak tracer fluid made from powder dye, the maximum 


concentration can be discharged from leak test is the 7-day NOEC for that 


specific powder dye- the 50 mg/l rule does not apply to powder dye.] 


 


Hydrate Control Fluids- When hydrate control fluids are discharged with 


produced water, the toxicity limitation established for produced water shall assess 


the overall impact caused by hydrate control fluids.  If hydrate control fluid is 


discharged with other miscellaneous discharges, a representative sample shall be 
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used for the toxicity test for the miscellaneous discharge.  In case a discharge of 


hydrate control fluids is not monitored by the toxicity testing of either produced 


water or miscellaneous discharge, the permittee must conduct a 7-day chronic 


toxicity test for that specific hydrate control fluid prior to the discharge, and 


demonstrate that the final critical dilution at the edge of the 100 meters from the 


point discharge must not exceed its NOEC.  The discharger shall present the 


modeling result using CORMIX 7.0 or later version and the toxicity testing result 


in the Discharge Monitoring Reports (DMR).  The toxicity test result is good for a 


year.  Samples taken for toxicity test must be representative.  [If the total 


discharge volume of methanol within a 7-day period is less than 20 barrels (bbl, 


or 840 gallons) or the total discharge volume of ethylene glycol within a 7-day 


period is less than 200 barrels (bbl, or 8,400 gallons) toxicity test requirement is 


waived.] 


Pipeline Brines – Operator must demonstrate that brines used for 


pipeline/equipment preservation meet the following three criteria prior to 


applying as preservation fluids: 1) no free oil; 2) oil and grease concentration 


below 29 mg/l; and 3) no content of priority pollutants except in trace amounts.  


The operator must also conduct a 7-day chronic toxicity test (or a 48-hour test if 


the duration of total discharge is within 48 hours or a shorter period of duration) 


and determine the specific NOEC either prior to application of pipeline brine or 


prior to discharge of pipeline brine.  The Operator must control the discharge rate 


to ensure the applicable critical dilution at the edge of 100 meters from the point 


of discharge (using CORMIX or other dispersion modelling) will not exceed its 


NOEC. 


If chemicals cannot feasibly be fully flushed at the time of abandonment using 


best practical flushing/recovery efforts, and therefore there is a non-zero risk of 


potential discharge after abandonment/decommissioning, such potential 


discharges are permitted if either (1) the chemicals have been shown to otherwise 


meet the permit conditions and Limitations in this Section or (2) a quantitative 


comparative analysis of the ecological impacts and health and safety risks 


associated with the decommissioned-in-place scenario versus the ecological 


impacts and health and safety risks of removal (including discharge risks 


associated with removal) demonstrates that the decommissioned-in-place scenario 


results in the least overall ecological impacts and health and safety risks (e.g., 


considering chemical releases to ecological resources, release risks to on-vessel 


and onshore workers, collateral risks to other equipment, etc.). The quantitative 


comparative analysis should specifically predict the potential impacts to 


ecosystem services from the decommissioned-in-place versus removal scenarios, 


including predictions of the chemical toxicity of the potential discharge scenarios 


using CORMIX or other dispersion modelling. The dispersion modelling portion 


of the analysis should include the projected discharge rates, the toxicity of the 


chemicals, predicted exposure times, and plume water volumes affected.   
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AFFF - Discharge of AFFF during a fire emergency is not subject to permit 


limitations established in this permit.  Any discharge of AFFF associated with 


regulatory certification and inspection must minimized and a substitute foaming 


agent (i.e., non- fluorinated) must be used if possible.  If vessel maintenance and 


training discharges are required, AFFF must be collected and stored for onshore 


disposal unless the vessel uses a non-fluorinated or alternative foaming agent. 


Unused Cement Slurry - Unused cement slurry due to equipment failure during 


the cementing job – such discharges are limited to once per calendar year per 


facility.  Unused cement slurry due to off-specification during the cementing job – 


such discharges are limited to one discharge per well.  In either case, the operator 


shall report date, identification of well or facility, volume of cement, and cause of 


the discharge in their NetDMR. 


 


11. Miscellaneous Discharges of Seawater and Freshwater which have been chemically 


treated. 


Excess seawater which permits the continuous operation of fire control and utility lift pumps, 


Excess seawater from pressure maintenance and secondary recovery projects, Water released 


during training of personnel in fire protection, 


Seawater used to pressure test piping and pipelines, Ballast water, 


Once through non-contact cooling water, 


Seawater used as piping or equipment preservation fluids, and 


Seawater used during Dual Gradient Drilling. 


a. Limitations 


Treatment Chemicals.  The concentration of treatment chemicals in discharged 


seawater or freshwater shall not exceed the most stringent of the following three 


constraints: 


1) the maximum concentrations and any other conditions specified in the 


EPA product registration labeling if the chemical is an EPA registered product 


2) the maximum manufacturer’s recommended concentration 


3) 500 mg/l 


Free Oil.  No free oil shall be discharged.  Discharge is limited to those times that 


a visible sheen observation is possible unless the operator uses the static sheen 


method. 
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Monitoring shall be performed using the visual sheen method on the surface of 


the receiving water daily when discharging, or by use of the static sheen method 


daily at the operator’s option.  Visual sheen observation must be made during 


daylight in the vicinity of outfalls.  Observation of sheen must be recorded 


whenever a sheen is observed during the day.  The number of days a sheen is 


observed must be recorded. 


Toxicity.  In order to be in compliance with the WET limit, the 48-hour NOEC 


must be equal to or greater than the critical dilution concentration specified in this 


permit in Appendix D, Table 2-A for seawater discharges and 2-B for freshwater 


discharges.  Critical dilution shall be determined using Table 2 in Appendix D of 


this permit and is based on the discharge rate, discharge pipe diameter, and water 


depth between the discharge pipe and the bottom.  In cases where the discharge 


point for hydrostatic test water is subsea, such as the subsea end of a pipeline, and 


it is impractical to collect a sample at the discharge point, operators may collect a 


sample for this monitoring requirement prior to use of the fluid.  The results for 


both species shall be reported on the DMR.  See Part I, Section D.4 of this permit 


for WET testing requirements. 


[Note: Discharges treated by bromide, chlorine, or hypochlorite are not required 


for toxicity tests.] 


b. Monitoring Requirements 


Flow Volume.  Once per quarter, an estimate of total volume of discharges (bbl) 


during the quarterly reporting period must be reported. (The operator shall keep 


records of discharge events.) 


Toxicity.  The required frequency of testing for continuous discharges shall be 


determined as follows: 


Discharge Rate Toxicity Testing Frequency 


0 - 499 bbl/day once per calendar year 


500 - 4,599 bbl/day once per calendar quarter 


4,600 bbl/day and above once per calendar month 


Intermittent or batch discharges shall be monitored once per discharge but are 


required to be monitored no more frequently than the corresponding frequencies 


shown above for continuous discharges. 


Samples shall be collected after addition of any added substances, including 


seawater that is added prior to discharge, and before the flow is split for multiple 


discharge ports.  Samples also shall be representative of the discharge.  Methods 


to increase dilution previously described for produced water in Part I.B.4.a.  also 


apply to seawater and freshwater discharges which have been chemically treated. 


If the permittee has been compliant with this toxicity limit for one full year (12 


consecutive months) for a continuous or routine intermittent discharge of 
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chemically treated seawater or freshwater, the required testing frequency can be 


reduced to once per calendar year for that discharge.  The highest estimated 


monthly flow rate recorded during that 12-month period will be the flow baseline 


for monitoring reduction purpose.  During the reduced monitoring period, if the 


estimated monthly flow rate increases more than 20% of the flow baseline and 


there is an increase in the critical dilution most recently tested, an additional test 


is required for those discharges no later than the following quarter.  If the test 


passes, the test frequency will remain the same as prior to the flow change.  See 


Part I.D.4.d of this permit, if a test fails the survival endpoint at the critical 


dilution in any case. 


 


12. Cooling Water Intake Structure Requirements 


Applicability: These requirements apply to new facilities for which construction was commenced 


after July 17, 2006, with a cooling water intake structure having a design intake capacity of 


greater than 2 million gallons of water per day, of which at least 25% is used for cooling 


purposes. 


Fixed facility means a bottom founded offshore oil and gas extraction facility permanently 


attached to the seabed or subsoil of the outer continental shelf (e.g., platforms, guyed towers, 


articulated gravity platforms) or a buoyant facility securely and substantially moored so that it 


cannot be moved without a special effort (e.g., tension leg platforms, permanently moored semi-


submersibles) and which is not intended to be moved during the production life of the well.  This 


definition does not include mobile offshore drilling units (MODUs) (e.g., drill ships, temporarily 


moored semi-submersibles, jack-ups, submersibles, tender-assisted rigs, and drill barges). 


Other special definitions apply to this section can be found in 40 CFR 125.83 and 125.133. 


a. Information Collection 


The owner or operator of a new offshore oil and gas extraction facility must retain 


the following information with the facility and make it available for inspection. 


1) New non-fixed facilities must have source water physical data, cooling 


water intake structure data, and velocity information: 


i. Source Water Physical Data 


A narrative description and/or maps providing sufficient information on predicted 


locations during the permit term in sufficient detail for the Director to determine 


the appropriateness of additional impingement requirements. 


ii Cooling Water Intake Structure Data 
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(a) Design and construction technology plans and a description of 


operational measures which will be implemented to minimize 


impingement, including: 


(i) A narrative description of the design, operation of the 


design, and construction technologies, including fish 


handling and return systems, that the facility will utilize to 


maximize the survival of species expected to be most 


susceptible to impingement.  Provide species specific 


information that demonstrates the efficacy of the 


technology; 


(ii) A narrative description of the design, operation of the 


design, and construction technologies that the facility will 


utilize to minimize entrainment of those species expected to 


be most susceptible to entrainment; and 


(iii) Design calculations, drawings, and estimates to support the 


descriptions above. 


(b) A narrative description of the configuration of each of the cooling 


water intake structures and its location in the water body and in the 


water column; 


(c) A narrative description of the operation of each of the cooling 


water intake structures, including design intake flows, daily hours 


of operation, number of days of the year in operation, and seasonal 


changes, if applicable; 


(d) A flow distribution and water balance diagram that includes all 


sources of water to the facility, recirculating flows, and discharges; 


and 


(e) Engineering drawings of the cooling water intake structure. 


iii. Velocity Information 


(a) A narrative description of the design, structure, equipment, and 


operation used to meet the requirements of a maximum through 


screen intake velocity of 0.5 ft/s at each cooling water intake 


structure; and 


(b) A design calculations showing that the velocity requirement will 


be met at the minimum ambient source water surface elevation and 


maximum head loss across the screens or other device. 
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2) New fixed facilities must submit source water baseline biological 


characterization data, source water physical data, cooling water intake structure 


data, and velocity information: 


i. Source Water Physical Data 


(a) A narrative description and scaled drawings showing the physical 


configuration of all source water bodies used by your facility, 


including aerial dimensions, depths, salinity and temperature 


regimes, and other documentation that supports your determination 


of the water body type where each cooling water intake structure is 


located; 


(b) Identification and characterization of the source water body’s 


hydrological and geomorphological features, as well as the 


methods you used to conduct any studies to determine your 


intake’s area of influence within the water body and the results of 


such studies; and 


(c) Location maps. 


ii. Cooling Water Intake Structure Data 


(a) Design and construction technology plans and a description of 


operational measures which will be implemented to minimize 


impingement, including: 


(i) A narrative description of the design, operation of the 


design, and construction technologies including fish 


handling and return systems that the facility will utilize to 


maximize the survival of species expected to be most 


susceptible to impingement.  Provide species specific 


information that demonstrates the efficacy of the 


technology; and 


(ii) A narrative description of the design, operation of the 


design, and construction technologies that the permittee 


will utilize to minimize entrainment of those species 


expected to be most susceptible to entrainment; and 


(iii) Design calculations, drawings, and estimates to support the 


descriptions above. 


(b) A narrative description of the configuration of each of the cooling 


water intake structures and the respective location in the water 


body and in the water column; 
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(c) A narrative description of the operation of each of the cooling 


water intake structures, including design intake flows, daily hours 


of operation, number of days of the year in operation, and seasonal 


changes, if applicable; 


(d) A flow distribution and water balance diagram that includes all 


sources of water to the facility, recirculating flows, and discharges; 


and 


(e) Engineering drawings of the cooling water intake structure. 


iii. Velocity Information 


(a) A narrative description of the design, structure, equipment, and 


operation used to meet the requirements of a maximum through 


screen intake velocity of 0.5 ft/s at each cooling water intake 


structure; and 


(b) A design calculations showing that the velocity requirement will 


be met at the minimum ambient source water surface elevation and 


maximum head loss across the screens or other device. 


b. Cooling Water Intake Structure Operation Requirements 


1) New non-Fixed Facilities 


i. The cooling water intake structure(s) must be designed and 


constructed so that the maximum through-screen design intake velocity is 


0.5 ft/s or less; 


ii. The permittee must minimize impingement mortality of fish and 


shellfish through use of cooling water intake design and construction 


technologies or operational measures. 


2) New Fixed Facilities that do not employ sea chests as intake structures 


i. The cooling water intake structure must be designed and 


constructed so that the maximum through-screen design intake velocity is 


0.5 ft/s; and 


ii. The operator must minimize impingement mortality of fish and 


shellfish and minimize entrainment of entrainable life stages of fish and 


shellfish through the use of cooling water intake design and construction 


technologies or operational measures. 


3) New Fixed Facilities that Employ Sea Chests as Intake Structures 
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i. The cooling water intake structure(s) must be designed and 


constructed so that the maximum through-screen design intake velocity is 


0.5 ft/s or less; and 


ii. The operator must minimize impingement mortality of fish and 


shellfish through cooling water intake design and construction 


technologies or operational measures. 


4) For All Facilities 


i. Routine biocide treatment of velocity or screen monitoring system 


is excluded from conditions established for chemically treated 


miscellaneous discharges, provided biocides use is minimized to that 


needed for effectiveness and discharges are minimized.  The type and 


amount of biocide and the date and time of application shall be recorded 


and made available for inspection. 


ii. Operators shall, to the extent practicable, schedule and perform 


maintenance of monitoring devices or screens so as to minimize increased 


entrainment and impingement due to maintenance activities (e.g., 


minimize duration of maintenance activities that would disable controls, 


try to schedule routine maintenance (as opposed to “as needed” in 


response to evidence of decreased effectiveness) around spawning 


seasons, etc.) 


c. Monitoring Requirements 


1) New non-Fixed Facilities 


i. Visual or remote inspections.  Beginning with the coverage of this 


permit, the operator must conduct either visual inspections or use remote 


monitoring devices (e.g., remotely operated vehicles (ROV), subsea 


cameras, or other monitoring device) during the period the cooling water 


intake structure is in operation.  The operator must conduct visual or 


remote inspections at least every 6 months to ensure that the required 


design and construction technologies are maintained and operated so they 


continue to function as designed.  Visual or remote monitoring is not 


required when conditions such as storms, high seas, evacuation, or other 


factors make it unduly hazardous to personnel, the facility, or the 


equipment utilized.  The operator must provide an explanation for any 


such failure to visually or remotely monitor with the subsequent DMR 


submittal. 


ii. Velocity monitoring.  The operator must monitor intake flow 


velocity across the intake screens to ensure the maximum intake flow 


velocity does not exceed 0.5 ft/s.  The intake flow velocity shall be 


monitored daily.  A downtime, up to two weeks, for periodic maintenance 


or repair is allowed and must be reported in the DMRs. 
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2) New Fixed Facilities that do not employ sea chests as intake structures 


i. Visual or remote inspections.  Beginning the coverage of this 


permit, the operator must conduct either visual inspections or use remote 


monitoring devices (e.g., remotely operated vehicles (ROV), subsea 


cameras, or other monitoring device) during the period the cooling water 


intake structure is in operation.  The operator must conduct visual or 


remote inspections at least every 6 months to ensure that the required 


design and construction technologies are maintained and operated so they 


continue to function as designed.  Visual or remote monitoring is not 


required when conditions such as storms, high seas, evacuation, or other 


factors make it unduly hazardous to personnel, the facility, or the 


equipment utilized.  The operator must provide an explanation for any 


such failure to visually or remotely monitor with the subsequent DMR 


submittal. 


ii. Entrainment monitoring/sampling.  The operator must collect 24-


hour entrainment samples from water withdrawn at all CWISs at the 


following frequency and duration based on the depth of the intake 


structure: 


Intake Screen or 


Opening Locates 


Below Water 


Surface 


< = 100 Meters 


(M) 


> 100 M, but < = 


200 M 


> 200 M 


Frequency Three Samples 


per Year 


Two Samples 


per Year 


One Sample 


per Year 


Months March or 


April, and 


June, and 


December 


March or April 


and June 


March or April 


Reporting Entrainment per Sample Event and Total Annual 


Entrainment 


 


iii. Velocity monitoring.  The operator must monitor intake flow 


velocity across the intake screens to ensure the maximum intake flow 


velocity does not exceed 0.5 ft/s.  The intake flow velocity shall be 


monitored daily.  A downtime, up to two weeks, for periodic maintenance 


or repair is allowed and must be reported in the DMRs. 


3) New Fixed Facilities that Employ Sea Chests as Intake Structures 


i. Visual or remote inspections.  Beginning the coverage of this 


permit, the operator must conduct either visual inspections or use remote 


monitoring devices (e.g., remotely operated vehicles (ROV), subsea 


cameras, or other monitoring device) during the period the cooling water 
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intake structure is in operation.  The operator must conduct visual or 


remote inspections at least every 6 months to ensure that the required 


design and construction technologies are maintained and operated so they 


continue to function as designed.  Visual or remote monitoring is not 


required when conditions such as storms, high seas, evacuation, or other 


factors make it unduly hazardous to personnel, the facility, or the 


equipment utilized.  The operator must provide an explanation for any 


such failure to visually or remotely monitor with the subsequent DMR 


submittal. 


ii. Velocity monitoring.  The operator must monitor intake flow 


velocity across the intake screens to ensure the maximum intake flow 


velocity does not exceed 0.5 ft/s.  The intake flow velocity shall be 


monitored daily.  A downtime, up to two weeks, for periodic maintenance 


or repair is allowed and must be reported in the DMRs. 


iii. No monitoring for entrainment is required. 


d. Reporting Requirements 


For all new facilities required to comply with intake structure monitoring 


requirements must submit the following information in a yearly status report by 


March 31 of the following year (The permittee may provide the following 


information in the NetDMR Comment Box or send a separate report to 


Water Enforcement Branch (6EN-WC) 


U.S.  Environmental Protection Agency Region 6 


1445 Ross Avenue 


Dallas, TX 75202) 


1) Visual or remote device inspection:  Number of fish/shellfish impinged 


and estimated screen area blockage for each screen for months when inspections 


are conducted. 


2) Intake velocity monitoring:  Number of days on which the maximum 


intake velocity is greater than 0.5 ft/s for each month.  And, 


3) Fixed facility that does not employ sea chests report total number of 


entrainment from all CWISs and total number of sampling events during the 


monitoring period (the permittee may report monitoring results on the monthly 


basis). 


This permit may be reopened and modified or revoked and reissued to require 


additional monitoring or to change the cooling water intake structure requirements 


if found warranted by the director as a result of either baseline study or 


entrainment monitoring. 
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Section C. Other Discharge Limitations 


1. Floating Solids or Visible Foam or Oil Sheen 


There shall be no discharge of floating solids or visible foam from any source in other than trace 


amounts. 


2. Halogenated Phenolic Compounds 


There shall be no discharge of halogenated phenolic compounds as a part of any waste stream 


authorized in this permit. 


3. Dispersants, Surfactants, and Detergents 


The discharge of dispersants, surfactants, and detergents is prohibited except when it is 


incidental to their being used to comply with safety requirements of the Occupational Safety and 


Health Administration and the Bureau of Safety and Environmental Enforcement.  This 


restriction applies to tank cleaning and other operations which do not directly involve the safety 


of workers.  The restriction is imposed because detergents disperse and emulsify oil, thereby 


increasing toxicity and making the detection of a discharge of oil more difficult. 


Waste water associated with tank and pit cleaning operations shall be classified the same as the 


former contents of the tank or pit (for example, wash water generated from cleaning drilling fluid 


pits would be subject to the same discharge limitation as the drilling fluid formerly contained in 


those pits).  The waste water is deemed to have the same compliance status as the whole fluid 


that was originally in the tank or pit.  No additional sampling/monitoring of the waste water is 


required. 


4. Garbage 


The discharge of garbage (See Part II.G.42) is prohibited. 


[Exception] Comminuted food waste (able to pass through a screen mesh no larger than 25 mm, 


approx.  1 inch) may be discharged when 12 nautical miles or more from land. 


5. Areas of Biological Concern and Marine Sanctuaries 


There shall be no discharge in Areas of Biological Concern and National Marine Sanctuaries. 


[Note: Restrictions set in this Subsection apply to the existing Flower Garden Banks National 


Marine Sanctuary and future designated as Areas of Biological Concern and National Marine 


Sanctuaries which are within the geographical area covered under this permit.] 


[Exception] Facilities located within a National Marine Sanctuary boundary are authorized to 


discharge in accordance with this permit if all of the following conditions are met: 


• The platform was installed prior to the designation of the National Marine Sanctuary; 
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• The platform is located outside of the No Activity Zone defined by the BOEM or other 


federal agency; 


• All materials are discharged through a shunt pipe that terminates within 10 meters of the 


sea floor; 


• Sanitary waste is treated with an approved marine sanitation device (MSD) that complies 


with pollution control standards and regulations under section 312 of the Clean Water Act; 


and 


• The materials discharged are associated with and incidental to oil and gas exploration, 


development, or production and originate from wells located within the boundaries of the 


National Marine Sanctuary and outside the No Activity Zone. 


6. Wastes Associated with Maintenance Activities such as Surface Preparation and 


Coating 


Maintenance waste, such as removed paint and materials associated with surface preparation and 


coating applications, must be contained to the maximum extent practicable to prevent discharge.  


This includes airborne material such as spent or over sprayed abrasives, paint chips, and paint 


overspray.  Measures such as vacuum abrasive blasting, covering grated areas with plywood, 


surrounding the area with canvas tarps and similar measures must be employed to capture as 


much material as practicable.  All collected material shall be disposed of at an appropriate shore 


based facility.  Prior to conducting sandblasting or similar maintenance activities, operators shall 


operate in accordance with the API Recommended Practice (RP91) for Containment of Spent 


Blast Abrasive and Associated Materials from Surface Preparation and Coating Operations, if 


approved by EPA and published, or develop and implement a Best Management Practices (BMP) 


plan for the containment of waste materials.  Operators shall supplement RP91 with company or 


site specific BMPs as needed.  Any BMP utilized must include specific containment measures. 


7. Reporting to National Response Center 


This permit does not preclude permittees from reporting discharges/releases to the National 


Response Center (NRC).  A visual observation of a sheen is presumed to be a discharge within 


the meaning of 33 U.S.C. §§ 1321(a)(2) and (b)(3), and must be reported to the National 


Response Center (NRC) pursuant to 40 CFR § 110.6 
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Section D. Test Methods 


Note: EPA published the final rule “Guidelines Establishing Test Procedures for the Analysis of 


Pollutants Under the Clean Water Act; Analysis and Sampling Procedures” on Federal Register, 


Vol.  77, No. 97, May 18, 2012.  Any recent or future changes or incorporation of new testing 


protocol or methods in the Effluent Limitations Guideline at 40 CFR Part 435 supersede the 


applicable requirements in this permit. 


1. Samples of Wastes 


If requested, the permittee shall provide EPA with a sample of any waste in a manner specified 


by the Agency. 


2. Drilling Fluids Toxicity Test 


The approved test method for permit compliance is identified as: Drilling Fluids Toxicity Test at 


40 CFR Part 435, Subpart A, Appendix 2.  Report for DMR Parameter No. 04312. 


3. 7-Day Toxicity Testing Requirements (7-Day Chronic NOEC Marine Limits) 


The approved test methods for permit compliance are identified in 40 CFR Part 136. 


a) The permittee shall utilize the Mysidopsis bahia (Mysid shrimp) chronic static 


renewal 7-day survival and growth test using Method 1007.0.  A minimum of eight 


(8) replicates with five (5) organisms per replicate must be used in the control and in 


each effluent dilution of this test. 


b) The permittee shall utilize the Menidia beryllina (Inland Silverside minnow) chronic 


static renewal 7-day larval survival and growth test (Method 1006.0).  A minimum of 


five (5) replicates with eight (8) organisms per replicate must be used in the control 


and in each effluent dilution of this test. 


c) The NOEC (No Observed Effect Concentration) is defined as the greatest effluent 


dilution which does not result in a lethal or sub-lethal effect that is statistically 


different from the control (0% effluent) at the 95% confidence level.  In the case of a 


test that exhibits a non-monotonic concentration response, determination of the 


NOEC will rely on the procedures described in Method Guidance and 


Recommendations for Whole Effluent Toxicity (WET) Testing (40 CFR Part 136), 


July 2000, EPA 821-B-00-004. 


d) The effluent dilution series used for the toxicity test shall be based on the critical 


dilution, using a dilution factor of 0.5.  The effluent dilution series must bracket the 


critical dilution, with two effluent dilutions lower than the critical dilution and two 


effluent dilutions greater than the critical dilution. 


e) If the effluent fails the survival endpoint or the sub-lethal endpoint at the critical 


dilution, the permittee shall be considered in violation of the WET limit.  Also, when 


the testing frequency stated above is less than monthly and the effluent fails either 
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endpoint at the critical dilution, the monitoring frequency for the affected species will 


increase to monthly until such time as compliance with the NOEC effluent limitation 


is demonstrated for a period of three consecutive months, at that time the permittee 


may return to the testing frequency in use at the time of the failure.  During the period 


the permittee is out of compliance, test results shall be reported on the DMR for that 


reporting period. 


f) This permit may be reopened to require chemical specific effluent limits, additional 


testing, and/or other appropriate actions to address toxicity. 


g) Test Acceptance 


 The permittee shall repeat a test, including the control and all effluent dilutions, if the 


procedures and quality assurance requirements defined in the test methods or in this 


permit are not satisfied, including the following additional criteria: 


i. The toxicity test control (0% effluent) must have survival equal to or 


greater than 80%. 


ii. The mean dry weight of surviving Mysid shrimp at the end of the 7 days 


in the control (0% effluent) must be 0.20 mg per mysid or greater.  Should the 


mean dry weight in the control be less than 0.20 mg per mysid, the toxicity test, 


including the control and all effluent dilutions shall be repeated. 


iii. The mean dry weight of surviving unpreserved Inland Silverside minnow 


larvae at the end of the 7 days in the control (0% effluent) must be 0.50 mg per 


larva or greater.  The mean dry weight of surviving preserved Inland Silverside 


minnow larvae at the end of the 7 days in the control (0% effluent) must be 0.43 


mg per larva or greater. 


iv. The percent coefficient of variation (%CV) between replicates shall be 


40% or less in the control (0% effluent) for: the growth and survival endpoints of 


the Mysid shrimp test and the Inland Silverside minnow test.  The %CV for 


survival shall be calculated on the arc-sine-square-root transformed data.  The 


%CV for growth shall be calculated on the growth per surviving organism. 


v. The percent coefficient of variation between replicates shall be 40% or 


less in the critical dilution, unless significant lethal or nonlethal effects are 


exhibited for the growth and survival endpoints of the Mysid shrimp test and the 


Inland Silverside minnow test. 


vi. A Percent Minimum Significant Difference (PMSD) range of 11 - 37 for 


Mysidopsis bahia growth shall be applied as described in Short-term Methods for 


Estimating the Chronic Toxicity of Effluents and Receiving Waters to Marine and 


Estuarine Organisms, Third Edition, October 2002, EPA-821-R-02-014, Section 


10.2.8. 
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vii. A PMSD range of 11 - 28 for Silverside minnow growth shall be applied 


as described in Short-term Methods for Estimating the Chronic Toxicity of 


Effluents and Receiving Waters to Marine and Estuarine Organisms, Third 


Edition, October 2002, EPA-821-R-02-014 or the most recent update thereof. 


Test failure may not be construed or reported as invalid due to a coefficient of 


variation value of greater than 40%. A repeat test shall be conducted within the 


required reporting period of any test determined to be invalid. 


h) Statistical Interpretation 


 For the Mysid shrimp survival and growth test and the Inland Silverside minnow 


survival and growth test, the statistical analyses used to determine if there is a 


statistically significant difference between the control and the critical dilution shall be 


in accordance with the methods for determining the NOEC as described in EPA-821-


R-02-012 or the most recent update thereof. 


 If the conditions of Test Acceptability are met in Item 3.f above and the percent 


survival of the test organism is equal to or greater than 80% in the critical dilution 


concentration and all lower dilution concentrations, the survival test shall be 


considered to be passing, and the permittee shall report a survival NOEC of not less 


than the critical dilution for the DMR reporting requirements found below. 


i) The permittee shall prepare a full report of the results of all tests conducted pursuant 


to this section in accordance with the Report Preparation Section of “Short-Term 


Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to 


Marine and Estuarine Organisms”, EPA-821-R-02-014, or the most current 


publication, for every valid or invalid toxicity test initiated whether carried to 


completion or not.  The permittee shall retain each full report pursuant to the 


provisions of Part II.C.3 of this permit.  The permittee shall submit full reports only 


upon the specific request of the Agency. 


j) Compliance with the WET limit is established when the NOEC of a WET test is 


greater than or equal to the critical dilution.  This condition is represented by a “0” in 


the DMR.  In accordance with Part II.D.4 of this permit, if the NOEC for Menidia 


beryllina is less than the permittee’s critical dilution, this constitutes a violation of the 


WET limit and a “1” should be entered under parameter 51712 of the DMR.  If the 


NOEC is greater than or equal to the critical dilution, a “0” should be entered in the 


DMR.  If the NOEC for Mysidopsis bahia is less than the permittee’s critical dilution, 


this constitutes a violation of a WET limit and a “1” should be entered under 


parameter 51713.  If the NOEC is greater than or equal to the critical dilution, a “0” 


should be entered in the DMR.  If there is more than one WET test per species 


conducted for a reporting period, each result shall be recorded in the DMR by 


reporting the applicable compliance determination (1/0) under unscheduled events 


using the same 51712 and 51713 codes.  Blank DMRs may also be used to report the 


additional WET tests if a DMR is not reported electronically.  Additionally, the 


permittee shall report the results of the scheduled toxicity test as follows: 
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i. Menidia beryllina (Inland Silverside minnow) 


A) If the NOEC for survival is less than the critical dilution (or limit), 


enter a “1”; otherwise, enter a “0” for Parameter No. TLP6B 


B) Report the NOEC value for survival, Parameter No. TOP6B 


C) Report the Lowest Observed Effect Concentration (LOEC) value 


for survival, Parameter No. TXP6B 


D) Report the NOEC value for growth, Parameter No. TPP6B 


E) Report the LOEC value for growth, Parameter No. TYP6B 


F) If the NOEC for growth is less than the critical dilution (or limit), 


enter a “1”; otherwise, enter a “0” for Parameter No. TGP6B 


G) Report the highest (critical dilution or control) Coefficient of 


Variation, Parameter No. TQP6B 


ii. Mysidopsis bahia (Mysid shrimp) 


A) If the NOEC for survival is less than the critical dilution, enter a 


“1”; otherwise, enter a “0” for Parameter No. TLP3E 


B) Report the NOEC value for survival, Parameter No. TOP3E 


C) Report the LOEC value for survival, Parameter No. TXP3E 


D) Report the NOEC value for growth, Parameter No. TPP3E 


E) Report the LOEC value for growth, Parameter No. TYP3E 


F) If the NOEC for growth is less than the critical dilution, enter a 


“1”; otherwise, enter a “0” for Parameter No. TGP3E 


G) Report the highest (critical dilution or control) Coefficient of 


Variation, Parameter No. TQP3E 


4. 48-Hour Toxicity Testing Requirements (48-Hour Acute NOEC Marine Limits) 


The approved test methods for permit compliance are identified in 40 CFR Part 136. 


a) The permittee shall utilize the Mysidopsis bahia (Mysid shrimp) acute static renewal 


48-hour definitive toxicity test using EPA-821-R-02-012.  A minimum of five (5) 


replicates with eight (8) organisms per replicate must be used in the control and in 


each effluent dilution of this test. 
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b) The permittee shall utilize the Menidia beryllina (Inland Silverside minnow) acute 


static renewal 48-hour definitive toxicity test using EPA-821-R-02-012.  A minimum 


of five (5) replicates with eight (8) organisms per replicate must be used in the control 


and in each effluent dilution of this test. 


c) The NOEC is defined as the greatest effluent dilution which does not result in 


lethality that is statistically different from the control (0% effluent) at the 95% 


confidence level. 


d) If the effluent fails the survival endpoint at the critical dilution, the permittee shall be 


considered in violation of this permit limit.  Also, when the testing frequency stated 


above is less than monthly and the effluent fails the survival endpoint at the critical 


dilution, the monitoring frequency for the affected species will increase to monthly 


until such time as compliance with the Lethal NOEC effluent limitation is 


demonstrated for a period of three consecutive months.  After compliance is 


demonstrated for three consecutive months, the permittee may return to the testing 


frequency in use at the time of the initial test failure.  During the period the permittee 


is out of compliance, test results shall be reported on the DMR that includes this 


period. 


e) This permit may be reopened to require chemical specific effluent limits, additional 


testing, and/or other appropriate actions to address toxicity. 


f) Test Acceptance 


 The permittee shall repeat a test, including the control and all effluent dilutions, if the 


procedures and quality assurance requirements defined in the test methods or in this 


permit are not satisfied, including the following additional criteria: 


i. Each toxicity test control (0% effluent) must have a survival equal to or 


greater than 90%. 


ii. The percent coefficient of variation between replicates shall be 40% or 


less in the control (0% effluent) for the Mysid shrimp survival test and the Inland 


Silverside minnow survival test. 


iii. The percent coefficient of variation between replicates shall be 40% or 


less in the critical dilution, unless significant lethal effects are exhibited for the 


Mysid shrimp survival test and the Inland Silverside minnow survival test. 


Test failure may not be construed or reported as invalid due to a coefficient of 


variation value of greater than 40%.  A repeat test shall be conducted within the 


required reporting period of any test determined to be invalid. 


g) Statistical Interpretation 


 For the Mysid shrimp survival test and the Inland Silverside minnow survival test, the 


statistical analyses used to determine if there is a statistically significant difference 
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between the control and the critical dilution shall be in accordance with the methods 


for determining the NOEC as described in EPA-821-R-02-012 or the most recent 


update thereof. 


 If the conditions of Test Acceptability are met in Item 4.f above and the percent 


survival of the test organism is equal to or greater than 90% in the critical dilution 


concentration and all lower dilution concentrations the test shall be considered to be a 


passing test, and the permittee shall report an NOEC of not less than the critical 


dilution for the DMR reporting requirements found in Item i below. 


h) The permittee shall prepare a full report of the results of all tests conducted pursuant 


to this section in accordance with the Report Preparation Section of “Methods for 


Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and 


Marine Organisms,” EPA-821-R-02-012, or the latest update thereof, for every valid 


or invalid toxicity test initiated whether carried to completion or not.  The permittee 


shall retain each full report pursuant to the provisions of Part II.C.3 of this permit.  


The permittee shall submit full reports only upon the specific request of the Agency. 


i) Compliance with the WET limit is established when the NOEC of a WET test is 


greater than or equal to the critical dilution.  This condition is represented by a “0” in 


the DMR.  In accordance with Part II.D.4 of this permit, if the NOEC for Menidia 


beryllina is less than the permittee’s critical dilution, this constitutes a violation of the 


WET limit and a “1” should be entered under parameter 51712 of the DMR.  If the 


NOEC is greater than or equal to the critical dilution, a “0” should be entered in the 


DMR.  If the NOEC for Mysidopsis bahia is less than the permittee’s critical dilution, 


this constitutes a violation of a WET limit and a “1” should be entered under 


parameter 51713.  If the NOEC is greater than or equal to the critical dilution, a “0” 


should be entered in the DMR.  If there is more than one WET test per species 


conducted for a reporting period, each result shall be recorded in the DMR by 


reporting the applicable compliance determination (1/0) under unscheduled events 


using the same 51712 and 51713 codes.  Blank DMRs may also be used to report the 


additional WET tests if a DMR is not reported electronically.  Additionally, the 


permittee shall report the results of the scheduled toxicity test as follows: 


i. Menidia beryllina (Inland Silverside minnow) 


A) If the No Observed Effect Concentration (NOEC) for survival is 


less than the critical dilution (or limit), enter a “1”; otherwise, enter a “0” 


for Parameter No. TEM6B. 


B) Report the NOEC value for survival, Parameter No. TOM6B. 


C) Report the highest (critical dilution or control) Coefficient of 


Variation, Parameter No. TQM6B. 


ii. Mysidopsis bahia (Mysid shrimp) 
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A) If the NOEC for survival is less than the critical dilution (or limit), 


enter a “1”; otherwise, enter a “0” for Parameter No. TEM3E. 


B) Report the NOEC value for survival, Parameter No. TOM3E. 


C) Report the highest (critical dilution or control) Coefficient of 


Variation, Parameter No. TQM3E. 


5. Visual Sheen Test 


The visual sheen test is used to detect free oil by observing the surface of the receiving water for 


the presence of a sheen while discharging.  The operator must conduct a visual sheen test only at 


times when a sheen could be observed.  This restriction eliminates observations when 


atmospheric or surface conditions prohibit the observer from detecting a sheen (e.g., overcast 


skies, rough seas, etc.). 


The observer must be positioned on the rig or platform, relative to both the discharge point and 


current flow at the time of discharge, such that the observer can detect a sheen should it surface 


down current from the discharge.  For discharges that have been occurring for a least 15 minutes 


previously, observations may be made any time thereafter.  For discharges of less than 15 


minutes duration, observations must be made during both discharge and at 5 minutes after 


discharge has ceased. 


6. Static Sheen Test 


The approved test method for permit compliance is identified as: Static Sheen Test at 40 CFR 


Part 435, Subpart A, Appendix 1. 


7. Stock Base Fluid Sediment Toxicity 


The approved test method for permit compliance is identified as: ASTM E1367–99 method: 


Standard Guide for Conducting Static Sediment Toxicity Tests with Marine and Estuarine 


Amphipods (Available from the American Society for Testing and Materials, 100 Barr Harbor 


Drive, West Conshohocken, PA, 19428) with Leptocheirus plumulosus as the test organism and 


sediment preparation procedures specified in Appendix 3 of 40 CFR Part 435, Subpart A and the 


method found in Appendix A of this permit. 


8. Biodegradation Rate 


The approved test method for permit compliance is identified as: modified ISO 11734:1995 


method: “Water quality - Evaluation of the ‘ultimate’ anaerobic biodegradability of organic 


compounds in digested sludge - Method by measurement of the biogas production (1995 


edition)” (Available from the American National Standards Institute, 11 West 42nd Street, 13th 


Floor, New York, NY 10036) supplemented with modifications in Appendix 4 of 40 CFR Part 


435, Subpart A and detailed in Appendix B of this permit.  Compliance with the biodegradation 


limit will be determined using the following ratio: 
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% Theoretical gas production of reference fluid 


--------------------------------------------------------- < 1.0 


% Theoretical gas production of NAF 


Where: NAF = stock base fluid being tested for compliance 


 Reference Fluid = C16-C18 internal olefin or C12-C14 or C8 ester reference fluid 


9. Sampling Protocol For Stock Drilling Fluid Sediment Toxicity Test, Drilling Fluid 


Sediment Toxicity Test and Biodegradation Rate Test 


Compliance with the 1.0 ratio permit limit shall be based on the ratio of the arithmetic average of 


up to three test results from two grab samples.  The first grab sample must be split into two 


aliquots (e.g., grab1A and grab1B) and analyzed separately.  The second grab sample (grab2) 


shall be a backup sample, collected within 15 minutes of the first grab sample, and in the case of 


base fluid testing will be from the same production lot, which shall be retained following proper 


storage and handling procedures.  Permittees shall show compliance based on results from 


grab1A, or from the ratio of the arithmetic average of grab1A, grab1B, and if necessary grab 2.  


All test results obtained shall be submitted with the DMR and all ratios shall be rounded to the 


nearest tenths. 


All test results shall be generated as follows: 


a. The 10-day stock base fluid toxicity test results consist of individual stock base 


fluid LC50s and individual reference fluid LC50s (paired results).  The arithmetic 


average of the LC50 for the test fluid sample(s) will be compared to determine 


compliance with the 1.0 ratio permit limit.  DMR Parameter No. 51115. 


b. The stock base fluid biodegradation test results consist of individual stock base 


fluid cumulative gas production (ml) and individual reference fluid cumulative 


gas production (ml) tests (paired results).  The arithmetic average of the 


cumulative gas production (ml) for the test fluid samples(s) will be compared 


against the arithmetic average of the cumulative gas production (ml) of the 


reference fluid sample(s) to determine compliance with the 1.0 ratio permit limit.  


DMR Parameter No. 51116. 


c. The 4-day drilling fluid mud toxicity test results consist of the individual field 


mud LC50s and individual reference mud LC50s (paired results).  The arithmetic 


average of the LC50 for the field mud sample(s) will be compared against the 


arithmetic average of the LC50 of the reference mud sample(s) to determine 


compliance with the 1.0 ratio permit limit.  DMR Parameter No. 51117. 


10. Polynuclear Aromatic Hydrocarbons 


The approved test method for permit compliance is identified as: Method 1654A: “PAH Content 


of Oil by High Performance Liquid Chromatography with a UV Detector,” which was published 


in Methods for the Determination of Diesel, Mineral and Crude Oils in Offshore Oil and Gas 


Industry Discharges, EPA-821-R-92-008 (incorporated by reference and available from National 


Technical Information Service at 703/605-6000). 
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11. Formation Oil Contamination of Drilling Fluids 


The approved test method for permit compliance is identified as: Gas chromatography/mass 


spectrometry (GC/MS) as described below.  The GC/MS method reports results for the GC/MS 


test as percent crude contamination when calibrated for a specific crude oil.  In order to define an 


applicable pass/fail limit to cover a variety of crude oils, the same crude oil used in calibration of 


the RPE test shall be used to calibrate the GC/MS test results to a standardized ratio of the target 


aromatic ION Scan 105.  Based on the performance of a range of crude oils against standardized 


ratio, a value will be selected as a pass/fail standard which will represent detection of crude oil. 


12. Formation Oil Contamination of Discharged Drilling Fluids Retained on Cuttings 


The approved test method for permit compliance is identified as: Reverse Phase Extraction 


(RPE) as described in Appendix 6 of 40 CFR Part 435, Subpart A.  If the operator wishes to 


confirm the results of the RPE method (Appendix 6 of 40 CFR Part 435, Subpart A), the operator 


may use the GC/MS compliance assurance method (Appendix 5 of 40 CFR Part 435, Subpart A). 


Results from the GC/MS compliance assurance method shall supersede the results of the RPE 


method (Appendix 6 of 40 CFR Part 435, Subpart A). 


13. Retention of Non Aqueous Based Drilling Fluid on Cuttings 


The approved test method for permit compliance is identified as: the Retort Test Method 


described in Appendix 7 of 40 CFR Part 435, Subpart A.  The required sampling, handling, and 


documentation procedures are listed in Addendum A of 40 CFR Part 435, Subpart A, Appendix 


7. 


14. Rounding of Ratios (To Be Applied In Measuring Compliance With The Sediment 


Toxicity and Biodegradation Tests) 


All ratios shall be rounded as follows: 


 The following rounding procedures shall only be applied to the sediment toxicity and 


biodegradation limitations and standards in this permit: 


a) If the digit 6, 7, 8, or 9 is dropped, increase preceding digit by one unit. 


Example: a calculated sediment toxicity or biodegradation ratio of 1.06 should be 


rounded to 1.1 and reported as a violation of the permit limit. 


b) If the digit 0, 1, 2, 3, or 4 is dropped, do not alter the preceding digit. 


Example: a calculated sediment toxicity ratio of 1.04 should be rounded to 1.0 


and reported to EPA as compliant with the permit limit. 


c) If the digit 5 is dropped, round off preceding digit to the nearest even 


number. 
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Example: a calculated ratio of 1.05 should be rounded to 1.0 and reported to EPA 


as compliant with the permit limit. 
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PART II. STANDARD CONDITIONS FOR NPDES PERMITS 


Section A. General Conditions 


1. Introduction 


In accordance with the provisions of 40 CFR Part 122.41, et.  seq., this permit incorporates by 


reference ALL conditions and requirements applicable to NPDES permits set forth in the Clean 


Water Act, as amended, (herein-after known as the “Act”) as well as ALL applicable regulations. 


2. Duty to Comply 


The permittee must comply with all conditions of this permit.  Any permit noncompliance 


constitutes a violation of the Act and is grounds for enforcement action or for requiring a 


permittee to apply and obtain an individual NPDES permit. 


3. Toxic Pollutants 


a. Notwithstanding Part II.A.4, if any toxic effluent standard or prohibition (including 


any schedule of compliance specified in such effluent standard or prohibition) is 


promulgated under section 307(a) of the Act for a toxic pollutant which is present in 


the discharge and that standard or prohibition is more stringent than any limitation on 


the pollutant in this permit, this permit shall be modified or revoked and reissued to 


conform to the toxic effluent standard or prohibition. 


b. The permittee shall comply with effluent standards or prohibitions established under 


section 307(a) of the Act for toxic pollutants within the time provided in the 


regulations that established those standards or prohibitions, even if the permit has not 


yet been modified to incorporate the requirement. 


4. Permit Flexibility 


This permit may be modified, revoked and reissued, or terminated for cause in accordance with 


40 CFR 122.62-64.  The filing of a request for a permit modification, revocation and reissuance, 


or termination, or a notification of planned changes or anticipated noncompliance, does not stay 


any permit condition. 


5. Property Rights 


This permit does not convey any property rights of any sort, or any exclusive privilege. 


6. Duty to Provide Information 


The permittee shall furnish to the Director, within a reasonable time, any information which the 


Director may request to determine whether cause exists for modifying, revoking and reissuing, or 


terminating this permit, or to determine compliance with this permit.  The permittee shall also 


furnish to the Director, upon request, copies of records required to be kept by this permit. 
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7. Criminal and Civil Liability 


Except as provided in permit conditions on “Bypassing” and “Upsets”, nothing in this permit 


shall be construed to relieve the permittee from civil or criminal penalties for noncompliance.  


Any false or materially misleading representation or concealment of information required to be 


reported by the provisions of the permit, the Act, or applicable regulations, which avoids or 


effectively defeats the regulatory purpose of the permit may subject the permittee to criminal 


enforcement pursuant to 18 U.S.C.  section 1001. 


8. Oil and Hazardous Substance Liability 


Nothing in this permit shall be construed to preclude the institution of any legal action or relieve 


the permittee from any responsibilities, liabilities, or penalties to which the permittee is or may 


be subject under section 311 of the Act. 


9. State Laws 


Nothing in this permit shall be construed to preclude the institution of any legal action or relieve 


the permittee from any responsibilities, liabilities, or penalties established pursuant to any 


applicable State Law or regulation under authority preserved by section 510 of the Act. 


10. Severability 


The provisions of this permit are severable, and if any provision of this permit or the application 


of any provision of this permit to any circumstance is held invalid, the application of such 


provision to other circumstances, and the remainder of this permit, shall not be affected thereby. 
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Section B. Proper Operation and Maintenance 


1. Need to Halt or Reduce not a Defense 


It shall not be a defense for a permittee in an enforcement action that it would have been 


necessary to halt or reduce the permitted activity in order to maintain compliance with the 


conditions of this permit.  The permittee is responsible for maintaining adequate safeguards to 


prevent the discharge of untreated or inadequately treated wastes during electrical power failure 


either by means of alternate power sources, standby generators or retention of inadequately 


treated effluent. 


2. Duty to Mitigate 


The permittee shall take all reasonable steps to minimize or prevent any discharge in violation of 


this permit which has a reasonable likelihood of adversely affecting human health or the 


environment. 


3. Proper Operation and Maintenance 


a. The permittee shall at all times properly operate and maintain all facilities and 


systems of treatment and control (and related appurtenances) which are installed or 


used by permittee as efficiently as possible and in a manner which will minimize 


upsets and discharges of excessive pollutants and will achieve compliance with the 


conditions of this permit.  Proper operation and maintenance also includes adequate 


laboratory controls and appropriate quality assurance procedures.  This provision 


requires the operation of backup or auxiliary facilities or similar systems which are 


installed by a permittee only when the operation is necessary to achieve compliance 


with the conditions of this permit. 


b. The permittee shall provide an adequate operating staff which is duly qualified to 


carry out operation, maintenance and testing functions required to insure compliance 


with the conditions of this permit. 


4. Bypass of Treatment Facilities 


a. Bypass not exceeding limitations.  The permittee may allow any bypass to occur 


which does not cause effluent limitations to be exceeded, but only if it also is for 


essential maintenance to assure efficient operation.  These bypasses are not subject to 


the provisions of Parts II.B.4.b and 4.c.  Sanitary Waste discharges which are 


excepted from discharge limitations due to the proper operation and maintenance of a 


Coast Guard approved Marine Sanitation Device may allow a bypass during essential 


maintenance and are not considered to cause effluent limitations to be exceeded. 


b. Notice 


(1) Anticipated bypass.  If the permittee knows in advance of the need for a 


bypass, it shall submit prior notice, if possible at least ten days before the date of 


the bypass. 
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(2) Unanticipated bypass.  The permittee shall, within 24 hours, submit notice 


of an unanticipated bypass as required in Part II.D.7. 


c. Prohibition of Bypass 


(1) Bypass is prohibited, and the Director may take enforcement action 


against a permittee for bypass, unless: 


(a) Bypass was unavoidable to prevent loss of life, personal injury, or 


severe property damage; 


(b) There were no feasible alternatives to the bypass, such as the use 


of auxiliary treatment facilities, retention of untreated wastes, or 


maintenance during normal periods of equipment downtime.  This 


condition is not satisfied if adequate back-up equipment should 


have been installed in the exercise of reasonable engineering 


judgment to prevent a bypass which occurred during normal 


periods of equipment downtime or preventive maintenance; and, 


(c) The permittee submitted notices as required by Part II.B.4.b. 


(2) The Director may allow an anticipated bypass after considering its adverse 


effects, if the Director determines that it will meet the three conditions listed at 


Part II.B.4.c(1). 


5. Upset Conditions 


a. Effect of an upset.  An upset constitutes an affirmative defense to an action brought 


for noncompliance with such technology-based permit effluent limitations if the 


requirements of Part II.B.5.b.  are met.  No determination made during administrative 


review of claims that noncompliance was caused by upset, and before an action for 


noncompliance, is final administrative action subject to judicial review. 


b. Conditions necessary for a demonstration of upset.  A permittee who wishes to 


establish the affirmative defense of upset shall demonstrate, through properly signed, 


contemporaneous operating logs, or other relevant evidence that: 


(1) An upset occurred and that the permittee can identify the cause(s) of the 


upset; 


(2) The permitted facility was at the time being properly operated; 


(3) The permittee submitted notice of the upset as required by Part II.D.7; 


and, (4) The permittee complied with any remedial measures required by Part 


II.B.2. 


c. Burden of proof.  In any enforcement proceeding, the permittee seeking to establish 


the occurrence of an upset has the burden of proof. 
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6. Removed Substances 


Solids, sewage sludges, filter backwash, or other pollutants removed in the course of treatment or 


wastewater control shall be disposed of in a manner such as to prevent any pollutant from such 


materials from entering navigable waters.  Any substance specifically listed within this permit 


may be discharged in accordance with specified conditions, terms, or limitations. 


7. Spill Prevention Best Management Practices 


This general permit does not authorize discharges, including spills or leaks, caused by failures of 


equipment, blowout, damage of facility, or any form of unexpected discharge. 


All permittees shall comply with Operation and Maintenance requirements regarding spill 


prevention that have been established by the Department of the Interior (DOI) at 30 CFR Part 


250, et.  seq.  These requirements do not supersede the authorities under Clean Water Act 


Section 311(j)(1)(C), which have been delegated to DOI by Executive Order 12777.  Practices 


must be updated as necessary to maintain consistency with any applicable revisions in DOI 


requirements. 


Any facility operator that is compliant with standards and regulations promulgated by the DOI at 


30 CFR Part 250 shall be deemed in compliance with the requirements of Part II.B.7.  


Compliance with spill prevention requirements in this section are intended only to minimize the 


potential for uncontrolled releases of pollutants to the waters of the United States and does not 


convey authority for unauthorized discharges, including spills, leaks, or unexpected discharges 


not specifically authorized under this permit.  Conditions in this section related to prevention of 


unauthorized discharges do not constitute an exclusion from the definition of “discharge” under 


CWA 311(a)(2). 
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Section C. Monitoring and Records 


1. Inspection and Entry 


The permittee shall allow the Director, or an authorized representative, upon the presentation of 


credentials and other documents as may be required by the law to: 


a. Enter upon the permittee’s premises where a regulated facility or activity is located or 


conducted, or where records must be kept under the conditions of this permit; 


b. Have access to and copy, at reasonable times, any records that must be kept under the 


conditions of this permit; 


c. Inspect at reasonable times any facilities, equipment (including monitoring and 


control equipment), practices or operations regulated or required under this permit; 


and 


d. Sample or monitor at reasonable times, for the purpose of assuring permit compliance 


or as otherwise authorized by the Act, any substances or parameters at any location. 


2. Representative Sampling 


Samples and measurements taken for the purpose of monitoring shall be representative of the 


monitored activity. 


3. Retention of Records 


The permittee shall retain records of all monitoring information, including all calibration and 


maintenance records and all original strip chart recordings for continuous monitoring 


instrumentation, copies of all reports required by this permit, and records of all data used to 


complete the application for this permit, for a period of at least 3 years from the date of the 


sample, measurement, report, or application.  This period may be extended by request of the 


Director at any time. 


The operator shall maintain records at the platform where the discharges occur or another 


platform in the Field for a period of three years, whenever practicable or at a specific shore-base 


site whenever not practicable.  For example, in the case of unmanned platforms or platforms 


where records storage is not practicable, records may be maintained at a central field office 


platform or a specific shore-based site.  In either case, the records must be available for review 


by government inspectors coincident with their inspection.  The operator is responsible for 


maintaining records at exploratory facilities while they are discharging under the operators 


control and at a specific shore-based site for the remainder of the 3-year retention period. 


All records could be scanned and saved electronically, and electronic records are acceptable for 


inspector’s review. 


4. Record Contents 
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Records of monitoring information shall include: 


a. The date, exact place, and time of sampling or measurements; 


b. The individual(s) who performed the sampling or measurements; 


c. The date(s) and time(s) analyses were performed; 


d. The individual(s) who performed the analyses; 


e. The analytical techniques or methods used; 


f. The results of such analyses; and 


g. A copy of the permit and notice of intent to be covered. 


5. Monitoring Procedures 


a. Monitoring must be conducted according to test procedures approved under 40 CFR 


Part 136, unless other test procedures have been specified in this permit or approved 


by the Regional Administrator. 


b. The permittee shall calibrate and perform maintenance procedures on all monitoring 


and analytical instruments at intervals frequent enough to insure accuracy of 


measurements and shall maintain appropriate records of such activities. 


c. An adequate analytical quality control program, including the analyses of sufficient 


standards, spikes, and duplicate samples to insure the accuracy of all required 


analytical results shall be maintained by the permittee or designated commercial 


laboratory. 


6. Flow Measurements 


Appropriate flow measurement devices and methods consistent with accepted scientific practices 


shall be selected and used to ensure the accuracy and reliability of measurements of the volume 


of monitored discharges.  The devices shall be installed, calibrated, and maintained to insure that 


the accuracy of the measurements is consistent with the accepted capability of that type of 


device.  Devices selected shall be capable of measuring flows with a maximum deviation of less 


than 10% from true discharge rates throughout the range of expected discharge volumes. 


7. Monitoring Periods 


Monitoring under this permit shall be done within the following monitoring periods: 


a. Annual Monitoring Period: January 1 – December 31 


b. Quarterly Monitoring Periods: January 1 – March 31; April 1 – June 30; 


c. July 1 – September 30; and October 1 – December 31.  







57 


4821-3843-4123.v1 


Section D. Reporting Requirements 


1. Planned Changes 


The permittee shall give notice to the Director as soon as possible of any planned physical 


alterations or additions to the permitted facility.  Notice is required only when: 


(1) The alteration or addition to a permitted facility may meet one of the criteria for 


determining whether a facility is a new source in 40 CFR Part 122.29(b); or, 


(2) The alteration or addition could significantly change the nature or increase the 


quantity of pollutants discharged.  This notification applies to pollutants which are 


subject neither to effluent limitations in the permit, nor to notification requirements 


listed at Part II.D.10.a. 


2. Anticipated Noncompliance 


The permittee shall give advance notice to the Director of any planned changes in the permitted 


facility or activity which may result in noncompliance with permit requirements. 


3. Transfers 


This permit is not transferable to any person except after notice to the Director.  The Director 


may require modification or revocation and reissuance of the permit to change the name of the 


permittee and to incorporate such requirements as may be necessary under the Act. 


4. Discharge Monitoring Reports (DMR) and Other Reports 


Permittees shall be responsible for submitting monitoring results for all facilities which they 


have permit coverage.  The monitoring results for each facility shall be reported on DMRs for 


each individual permitted feature (or known as outfall) authorized that has a monitoring 


requirement. 


The permittee shall submit monitoring results electronically via Network Discharge Monitoring 


Report (NetDMR) tool.  The permittee shall access the NetDMR website at 


http://epa.gov/netdmr/ and email to R6NetDMR@epa.gov for more information and training. 


DMRs shall be submitted quarterly no later than sixty (60) days following the end of the 


quarterly monitoring period. 


If for some reason the electronic submittal is not accepted, the permittee would be required to 


submit the paper DMR.  The permittee has up to 60 days to submit paper DMRs. “NOTE: As 


soon as NetDMR is available, the permittee must file their DMRs electronically.  The paper 


DMRs serve as evidence the permittee attempted to meet their submission deadline when 


NetDMR was not available.  The evidence will be the mail receipt (e.g., FedEx, UPS, USPS, 


etc.) showing EPA received the paper DMRs.” 
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Other required reports shall be submitted electronically with NetDMR.  EPA may request a 


paper copy of any report in addition to the electronic report. 


If discharge is not applicable for a facility, “no discharge” must be reported for that facilityk 


until an NOT is submitted. 


5. Additional Monitoring by the Permittee 


If the permittee monitors any pollutant more frequently than required by this permit, using test 


procedures approved under 40 CFR Part 136 or as specified in this permit, the results of this 


monitoring shall be included in the calculation and reporting of the data submitted in the 


NetDMR.  Such increased monitoring frequency shall also be indicated on the NetDMR. 


6. Averaging of Measurements 


Calculations for all limitations which require averaging of measurements shall utilize an 


arithmetic mean unless otherwise specified. 


7. Twenty-Four Hour Reporting 


a. The permittee shall report any noncompliance which may endanger health or the 


environment.  Any information shall be report by EMAIL at the following address: 


R6GENPERMIT@epa.gov within 24 hours from the time the permittee becomes 


aware of the circumstances.  A detailed report shall be submitted with the quarterly 


NetDMR.  The report shall contain the following information: 


(1) A description of the noncompliance and its cause; 


(2) The period of noncompliance including exact dates and times, and if the 


noncompliance has not been corrected, the anticipated time it is expected to 


continue; and, 


(3) Steps being taken to reduce, eliminate, and prevent recurrence of the 


noncomplying discharge. 


b. The following shall be included as information which must be reported within 24 


hours: 


(1) Any unanticipated bypass which exceeds any effluent limitation in the 


permit; 


(2) Any upset which exceeds any effluent limitation in the permit; and, 


(3) Violation of a maximum daily discharge limitation for any of the 


pollutants listed by the Director in Part I of the permit to be reported within 24 


hours. 


8. Other Noncompliance 
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The lease holder or operator shall report all instances of noncompliance not reported under Parts 


II.D.4 and D.7 at the time monitoring reports are submitted.  The reports shall contain the 


information listed at Part II.D.7. 


9. Other Information 


Where the lease holder or operator becomes aware that he failed to submit any relevant facts in a 


permit application, or submitted incorrect information in a permit application or in any report to 


the Director, he shall promptly submit such facts or information. 


10. Signatory Requirements 


All applications, reports, or information submitted to the Director shall be signed and certified. 


a. All permit applications shall be signed as follows: 


(1) For a corporation - by a responsible corporate officer.  For the purpose of 


this section, a responsible corporate officer means: 


(a) A president, secretary, treasurer, or vice-president of the 


corporation in charge of a principal business function, or any other 


person who performs similar policy or decision making functions 


for the corporation; or, 


(b) the manager of one or more manufacturing, production, or 


operating facilities, provided: the manager is authorized to make 


management decisions which govern the operation of the regulated 


facility including having the explicit or implicit duty of making 


major capital investment recommendations, and initiating and 


directing other comprehensive measures to assure long term 


environmental compliance with environmental laws and 


regulations; the manager can ensure that the necessary systems are 


established or actions taken to gather complete and accurate 


information for permit application requirements; and where 


authority to sign documents has been assigned or delegated to the 


manager in accordance with corporate procedures. 


(2) For a partnership or sole proprietorship - by a general partner or the 


proprietor, respectively. 


(3) For a municipality, State, Federal, or other public agency - by either a 


principal executive officer or ranking elected official.  For purposes of this 


election, a principal executive officer of a Federal agency includes: 


(a) The chief executive officer of the agency, or 


(b) A senior executive officer having responsibility for the overall 


operations of a principal geographic unit of the agency. 
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b. All reports required by the permit and other information requested by the Director 


shall be signed by a person described above or by a duly authorized representative of 


that person.  A person is a duly authorized representative only if: 


(1) The authorization is made in writing by a person described above; 


(2) The authorization specifies either an individual or a position having 


responsibility for the overall operation of the regulated facility or activity, such as 


the position of plant manager, operator of a well or a well field, superintendent, or 


position of equivalent responsibility, or an individual or position having overall 


responsibility for environmental matters for the company.  A duly authorized 


representative may thus be either a named individual or an individual occupying a 


named position; and, 


(3) The written authorization is submitted to the Director. 


c. Certification.  Any person signing a document under this section shall make the 


following certification: 


“I certify under penalty of law that this document and all attachments were 


prepared under my direction or supervision in accordance with a system designed 


to assure that qualified personnel properly gathered and evaluated the information 


submitted.  Based on my inquiry of the person or persons who manage the system, 


or those persons directly responsible for gathering the information, the 


information submitted is, to the best of my knowledge and belief, true, accurate, 


and complete.  I have no personal knowledge that the information submitted is 


other than true, accurate, and complete.  I am aware that there are significant 


penalties for submitting false information, including the possibility of fine and 


imprisonment for knowing violations.” 


d. Electronic Signatures: Please visit 


http://www.epa.gov/region6/6en/w/offshore/home.htm for instructions on obtaining 


electronic signature authorization to sign eNOIs, eNOTs, and NetDMRs. 


11. Availability of Reports 


Except for applications, effluent data, permits, and other data specified in 40 CFR 122.7, any 


information submitted pursuant to this permit may be claimed as confidential by the submitter.  


If no claim is made at the time of submission, information may be made available to the public 


without further notice. 
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Section E. Penalties for Violations of Permit Conditions 


1. Criminal 


a. Negligent Violations 


 The Act provides that any person who negligently violates permit conditions 


implementing section 301, 302, 306, 307, 308, 318, or 405 of the Act is subject to a 


fine of not less $2,500 nor more then $25,000 per day of violation, or by 


imprisonment for not more than 1 year, or both. 


b. Knowing Violations 


 The Act provides that any person who knowingly violates permit conditions 


implementing sections 301, 302, 306, 307, 308, 318 or 405 of the Act is subject to a 


fine of not less than $5,000 nor more than $50,000 per day of violation, or by 


imprisonment for not more than 3 years, or both. 


c. Knowing Endangerment 


 The Act provides that any person who knowingly violates permit conditions 


implementing sections 301, 302, 303, 306, 307, 308, 318, or 405 of the Act and who 


knows at that time that he is placing another person in imminent danger of death or 


serious bodily injury is subject to a fine of not more than $250,000, or by 


imprisonment for not more than 15 years, or both. 


d. False Statements 


 The Act provides that any person who knowingly makes any false material statement, 


representation, or certification in any application, record report, plan, or other 


document filed or required to be maintained under the Act or who knowingly 


falsifies, tampers with, or renders inaccurate, any monitoring device or method 


required to be maintained under the Act, shall upon conviction, be punished by a fine 


of not more than $10,000, or by imprisonment for not more than 2 years, or by both.  


If a conviction of a person is for a violation committed after a first conviction of such 


person under this paragraph, punishment shall be by a fine of not more than $20,000 


per day of violation, or by imprisonment of not more than 4 years, or by both.  (See 


section 309.c.4 of the Clean Water Act) 


2. Civil Penalties 


The Act provides that any person who violates a permit condition implementing sections 301, 


302, 306, 307, 308, 318, or 405 of the Act is subject to a civil penalty not to exceed $52,414 per 


day for each violation. 


3. Administrative Penalties 
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The Act provides that any person who violates a permit condition implementing sections 301, 


302, 306, 307, 308, 318, or 405 of the Act is subject to an administrative penalty, as follows: 


a. Class I Penalty 


 Not to exceed $20,965 per violation nor shall the maximum amount exceed $52,414. 


b. Class II penalty 


 Not to exceed $20,965 per day for each day during which the violation continues nor 


shall the maximum amount exceed $262,066. 
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Section F. Additional General Permit Conditions 


1. When the Regional Administrator May Require Application for an Individual 


NPDES Permit. 


The Regional Administrator may require any person authorized by this permit to apply for and 


obtain an individual NPDES permit when: 


(a) The discharge(s) is a significant contributor of pollution; 


(b) The discharger is not in compliance with the conditions of this permit; 


(c) A change has occurred in the availability of the demonstrated technology or practices 


for the control or abatement of pollutants applicable to the point sources; 


(d) Effluent limitations guidelines are promulgated for point sources covered by this 


permit; 


(e) A Water Quality Management Plan containing requirements applicable to such point 


source is approved; 


(f) The point source(s) covered by this permit no longer: 


(1) Involve the same or substantially similar types of operations; 


(2) Discharge the same types of wastes; 


(3) Require the same effluent limitations or operating conditions; 


(4) Require the same or similar monitoring; and 


(5) In the opinion of the Regional Administrator, are more appropriately 


controlled under an individual permit than under a general permit. 


(g) The bioaccumulation monitoring results show concentrations of the listed pollutants 


in excess of levels safe for human consumption. 


The Regional Administrator may require any operator authorized by this permit to apply for an 


individual NPDES permit only if the operator has been notified in writing that a permit 


application is required. 


2. When an Individual NPDES Permit May be Requested 


(a) Any operator authorized by this permit may request to be excluded from the coverage 


of this general permit by applying for an individual permit. 


(b) When an individual NPDES permit is issued to an operator otherwise subject to this 


general permit, the applicability of this permit to the owner or operator is 


automatically terminated on the effective date of that individual permit. 
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(c) A source excluded from coverage under this general permit solely because it already 


has an individual permit may request that its individual permit be revoked, and that it 


be covered by this general permit.  Upon revocation of the individual permit, this 


general permit shall apply to the source. 


3. Permit Reopener Clause 


If applicable new or revised effluent limitations guidelines or New Source Performance 


Standards covering the Offshore Subcategory of the Oil and Gas Extraction Point Source 


Category (40 CFR 435) are promulgated in accordance with Clean Water Act (CWA) sections 


301(b), 304(b)(2), and 307(a)(2), and the new or revised effluent limitations guidelines or New 


Source Performance Standards are more stringent than any effluent limitations in this permit or 


control a pollutant not limited in this permit, the permit may, at the Director’s discretion, be 


modified to conform to the new or revised effluent limitations guidelines. 


The Director may modify this permit upon meeting the conditions set forth in this reopener 


clause or as provided in 40 CFR 122.62. 
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Section G. Definitions 


All definitions contained in section 502 of the Act shall apply to this permit and are incorporated 


herein by references.  Unless otherwise specified in this permit, additional definitions of words 


or phrases used in this permit are as follows: 


1. “Act” means the Clean Water Act (33 U.S.C.  1251 et.  seq.), as amended. 


2. “Administrator” means the Administrator of the U.S.  Environmental Protection Agency. 


3. “Annual Average” means the average of all discharges sampled and/or measured during a 


calendar year in which daily discharges are sampled and/or measured, divided by the number of 


discharges sampled and/or measured during such year. 


4. “Applicable effluent standards and limitations” means all state and Federal effluent 


standards and limitations to which a discharge is subject under the Act, including, but not limited 


to, effluent limitations, standards or performance, toxic effluent standards and prohibitions, and 


pretreatment standards. 


5. “Applicable water quality standards” means all water quality standards to which a 


discharge is subject under the Act. 


6. “Areas of Biological Concern” means a portion of the OCS identified by EPA, in 


consultation with the Department of Interior as containing potentially productive or unique 


biological communities or as being potentially sensitive to discharges associated with oil and gas 


activities. 


7. “Base Fluid” means the continuous phase or suspending medium of a drilling fluid 


formulation. 


8. “Base Fluid Retained” on cuttings as applied to BAT effluent limitations and NSPS refers 


to the modified American Petroleum Institute Recommended Practice 13B–2 supplemented with 


the specifications, sampling methods, and averaging method for retention values provided in 


Appendix 7 of 40 CFR 435, Subpart A. 


9. “Biodegradation Rate” as applied to BAT effluent limitations and NSPS for drilling 


fluids and drill cuttings refers to the modified ISO 11734:1995 method: “Water quality - 


Evaluation of the ‘ultimate’ anaerobic biodegradability of organic compounds in digested sludge 


- Method by measurement of the biogas production (1995 edition)” (Available from the 


American National Standards Institute, 11 West 42nd Street, 13th Floor, New York, NY 10036) 


supplemented with modifications in Appendix 4 of 40 CFR 435, Subpart A, and Appendix B of 


this permit. 


10. “Blow-Out Preventer Control Fluid” means fluid used to actuate the hydraulic equipment 


on the blow out preventer.  This includes fluid from the subsea wireline “grease-head.” 


11. “Boiler Blowdown” means discharges from boilers necessary to minimize solids build-up 


in the boilers, including vents from boilers and other heating systems. 
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12. “Bulk Discharge” any discharge of a discrete volume or mass of effluent from a pit tank 


or similar container that occurs on a one-time, infrequent or irregular basis. 


13. “Bypass” means the intentional diversion of waste streams from any portion of a 


treatment facility. 


14. “C12-C14 Ester and C8 Ester” means the fatty acid/2-ethylhexyl esters with carbon chain 


lengths ranging from 8 to 16 and represented by the Chemical Abstracts Service (CAS) No. 


135800-37-2.  (Properties available from the Chemical Abstracts Service, 2540 Olentangy River 


Road, P.O.  Box 3012, Columbus, OH, 43210) 


15. “C16-C18 Internal Olefin” means a 65/35 blend, proportioned by mass, of hexadecene 


and octadecene, respectively.  Hexadecene is an unsaturated hydrocarbon with a carbon chain 


length of 16, an internal double carbon bond, and is represented by the Chemical Abstracts 


Service (CAS) No. 26952-14-7.  Octadecene is an unsaturated hydrocarbon with a carbon chain 


length of 18, an internal double carbon bond, and is represented by the Chemical Abstracts 


Service (CAS) No. 27070-58-2. (Properties available from the Chemical Abstracts Service, 2540 


Olentangy River Road, P.O.  Box 3012, Columbus, OH, 43210). 


16. “C16-C18 Internal Olefin Drilling Fluid” means a C16-C18 internal olefin drilling fluid 


formulated as specified in Appendix 8 of 40 CFR 435, Subpart A. 


17. “Completion Fluids” means salt solutions, weighted brines, polymers and various 


additives used to prevent damage to the well bore during operations which prepare the drilled 


well for hydrocarbon production.  These fluids move into the formation and return to the surface 


as a slug with the produced water.  Drilling muds remaining in the wellbore during logging, 


casing, and cementing operations or during temporary abandonment of the well are not 


considered completion fluids and are regulated by drilling fluids requirements. 


18. “Controlled Discharge Rates Areas” means zones adjacent to areas of biological concern. 


19. “Daily Discharge” means the discharge of a pollutant measured during a calendar day or 


any 24-hour period that reasonably represents the calendar day for purposes of sampling.  For 


pollutants with limitations expressed in terms of mass, the daily discharge is calculated as the 


total mass of the pollutant discharged over the sampling day.  For pollutants with limitations 


expressed in other units of measurement, the daily discharge is calculated as the average 


measurement of the pollutant over the sampling day.  Daily discharge determination of 


concentration made using a composite sample shall be the concentration of concentration shall 


be arithmetic average (weighted by flow value) of all samples collected during that sampling 


day. 


20. “Daily Average” (also known as monthly average) discharge limitations means the 


highest allowable average of daily discharge(s) over a calendar month, calculated as the sum of 


all daily discharge(s) measured during a calendar month divided by the number of daily 


discharge(s) measured during that month.  When the permit establishes daily average 


concentration effluent limitations or conditions, the daily average concentration means the 


arithmetic average (weighted by flow) of all daily discharge(s) of concentration determined 
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during the calendar month where C = daily concentration, F = daily flow, and n = number of 


daily samples; daily average discharge = 


C1F1 + C2F2 + ... + CnFn 


------------------------------ 


F1 + F2 + ... + Fn. 


21. “Daily Maximum” discharge limitations means the highest allowable “daily discharge” 


during the calendar month. 


22. “De Minimis Discharge” means a small unmeasurable amount of non-aqueous based 


drilling fluid allowed to be discharged by this permit. 


23. “Desalinization Unit Discharge” means wastewater associated with the process of 


creating freshwater from seawater. 


24. “Deck Drainage” means any waste resulting from deck washings, spillage, rainwater, and 


runoff from gutters and drains including drip pans and work areas within facilities subject to this 


permit. 


25. “Development Drilling” means the drilling of wells required to efficiently produce a 


hydrocarbon formation or formations. 


26. “Development Facility” means any fixed or mobile structure that is engaged in the 


drilling of productive wells. 


27. “Diatomaceous Earth Filter Media” means filter media used to filter seawater or other 


authorized completion fluids and subsequently washed from the filter. 


28. “Diesel Oil” refers to the grade of distillate fuel oil, as specified in the American Society 


for Testing and Materials Standard Specification for Diesel Fuel Oils D975–91, which is 


typically used as the continuous phase in conventional oil-based drilling fluids.  This 


incorporation by reference was approved by the Director of the Federal Register in accordance 


with 5 U.S.C.  552(a) and 1 CFR Part 51.  Copies may be obtained from the American Society 


for Testing and Materials, 1916 Race Street, Philadelphia, PA 19103.  Copies may be inspected 


at the Office of the Federal Register, 800 North Capitol Street, NW., Suite 700, Washington, DC.  


A copy may also be inspected at EPA’s Water Docket, 401 M Street SW., Washington, DC 


20460. 


29. “Director” means the U.S.  Environmental Protection Agency Regional Administrator or 


an authorized representative. 


30. “Domestic Waste” means material discharged from galleys, sinks, showers, safety 


showers, eye wash stations, hand washing stations, fish cleaning stations, and laundries. 


31. “Drill Cuttings” means the particles generated by drilling into subsurface geologic 


formations including cured cement carried out from the wellbore with the drilling fluid.  


Examples of drill cuttings include small pieces of rock varying in size and texture from fine silt 
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to gravel.  Drill cuttings are generally generated from solids control equipment and settle out and 


accumulate in quiescent areas in the solids control equipment or other equipment processing 


drilling fluid (i.e., accumulated solids). 


(a) “Wet Drill Cuttings” means the unaltered drill cuttings and 


adhering drilling fluid and formation oil carried out from the 


wellbore with the drilling fluid. 


(b) “Dry Drill Cuttings” means the residue remaining in the retort 


vessel after completing the retort procedure specified in Appendix 


7 of 40 CFR 435, Subpart A. 


32. “Drilling Fluid” means the circulating fluid (mud) used in the rotary drilling of wells to 


clean and condition the hole and to counterbalance formation pressure.  Classes of drilling fluids 


are: 


(a) “Water-Based Drilling Fluid” means the continuous phase and 


suspending medium for solids is a water-miscible fluid, regardless 


of the presence of oil. 


(b) “Non aqueous Drilling Fluid” means the continuous phase and 


suspending medium for solids is a water-immiscible fluid, such as 


oleaginous materials (e.g., mineral oil, enhanced mineral oil, 


paraffinic oil, C16-C18 internal olefins, and C8-C16 fatty acid/2-


ethylhexyl esters). 


(i) “Oil-Based” means the continuous phase of the drilling 


fluid consists of diesel oil, mineral oil, or some other oil, 


but contains no synthetic material or enhanced mineral oil. 


(ii) “Enhanced Mineral Oil-Based” means the continuous phase 


of the drilling fluid is enhanced mineral oil. 


(iii) “Synthetic-Based” means the continuous phase of the 


drilling fluid is a synthetic material or a combination of 


synthetic materials. 


33. “Dual Gradient Drilling” means well drilling where a pump is used subsea to lift drilling 


fluids and cuttings to the surface.  This allows for a dual pressure gradient - one from the 


hydrostatic weight of water in the riser and one from the mud weight in the well.  Dual gradient 


drilling can include a discharge of the larger size cuttings subsea. 


34. “End of well Sample” means the sample taken after the final log run is completed and 


prior to bulk discharge. 


35. “Enhanced Mineral” oil as applied to enhanced mineral oil-based drilling fluid means a 


petroleum distillate which has been highly purified and is distinguished from diesel oil and 


conventional mineral oil in having a lower polycyclic aromatic hydrocarbon (PAH) content.  
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Typically, conventional mineral oils have a PAH content on the order of 0.35 weight percent 


expressed as phenanthrene, whereas enhanced mineral oils typically have a PAH content of 


0.001 or lower weight percent PAH expressed as phenanthrene. 


36. “Environmental Protection Agency” (EPA) means the U.S.  Environmental Protection 


Agency. 


37. “Excess Cement Slurry” means the excess mixed cement, including additives and wastes 


from equipment washdown, after a cementing operation. 


38. “Exploratory Facility” means any fixed or mobile structure that is engaged in the drilling 


of wells to determine the nature of potential hydrocarbon reservoirs. 


39. “Facility” means an exploratory facility, a development facility, or a production facility 


as defined in 40 CFR 435.11. 


40. “Formation Oil” means the oil from a hydrocarbon bearing formation and other oil which 


might enter the drilling fluid, which is detected in the drilling fluid, as determined by the GC/MS 


compliance assurance method specified in Appendix 5 of Subpart A of this part when the drilling 


fluid is analyzed before being shipped offshore, and as determined by the RPE method specified 


in Appendix 6 of Subpart A of this part when the drilling fluid is analyzed at the offshore point 


of discharge.  Detection of formation oil by the RPE method may be confirmed by the GC/MS 


compliance assurance method, and the results of the GC/MS compliance assurance method shall 


supercede those of the RPE method. 


41. “Four (4)-day LC50” as applied to the sediment toxicity BAT effluent limitations and 


NSPS means the concentration (milliliters/kilogram dry sediment) of the drilling fluid in 


sediment that is lethal to 50 percent of the Leptocheirus plumulosus test organisms exposed to 


that concentration of the drilling fluids after four days of constant exposure. 


42. “Grab sample” means an individual sample collected in less than 15 minutes. 


43. “Garbage” means all kinds of food waste, wastes generated in living areas on the facility, 


and operational waste, excluding fresh fish and parts thereof, generated during the normal 


operation of the facility and liable to be disposed of continuously or periodically, except 


dishwater, graywater, and those substances that are defined or listed in other Annexes to 


MARPOL 73/78 


44. “Graywater” means drainage from dishwater, shower, laundry, bath, and washbasin 


drains and does not include drainage from toilets, urinals, hospitals, and cargo spaces. 


45. “Hydrate Control Fluids” or “Hydrate Inhibitors” means fluids used to prevent, retard, or 


mitigate the formation of hydrates in and on drilling equipment, process equipment and piping. 


46. “Inverse Emulsion Drilling Fluids” means an oil-based drilling fluid which also contains 


a large amount of water. 
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47. “Live bottom areas” means those areas which contain biological assemblages consisting 


of such sessile invertebrates as seas fans, sea whips, hydroids, anemones, ascidians sponges, 


bryozoans, seagrasses, or corals living upon and attached to naturally occurring hard or rocky 


formations with fishes and other fauna. 


48. “Maintenance waste” means materials collected while maintaining and operating the 


facility, including, but not limited to, soot, machinery deposits, scraped paint, deck sweepings, 


wiping wastes, and rags. 


49. “Maximum Hourly Rate” means the greatest number of barrels of drilling fluids 


discharged within one hour, expressed as barrels per hour. 


50. “Maximum Weighted Mass Ratio Averaged Over All NAF Well Sections” for BAT 


effluent limitations and NSPS for base fluid retained on cuttings means the weighted average 


base fluid retention for all NAF well sections as determined by the modified API Recommended 


Practice 13B-2, using the methods and averaging calculations presented in Appendix 7 of 40 


CFR 435, Subpart A. 


51. “Method 1654A” refers to the method “PAH Content of Oil by High Performance Liquid 


Chromatography with a UV Detector,” which was published in Methods for the Determination of 


Diesel, Mineral and Crude Oils in Offshore Oil and Gas Industry Discharges, EPA-821-R-92-


008 (incorporated by reference and available from National Technical Information Service at 


703/605-6000). 


52. “Minimum” as applied to BAT effluent limitations and NSPS for drilling fluids and drill 


cuttings means the minimum 96-hour LC50 value allowed as measured in any single sample of 


the discharged waste stream.  Minimum as applied to BPT and BCT effluent limitations and 


NSPS for sanitary wastes means the minimum concentration value allowed as measured in any 


single sample of the discharged waste stream. 


53. “Muds, Cuttings, and Cement at the Seafloor” means discharges that occur at the seafloor 


prior to installation of the marine riser and during marine riser disconnect, well abandonment and 


plugging operations.  Also included are discharges of drilling fluid and cuttings associated with 


the operation of a sub sea drilling fluid pump. 


54. “National Pollutant Discharge Elimination System” (NPDES) means the national 


program for issuing, modifying, revoking, and reissuing, terminating, monitoring, and enforcing 


permits, and imposing and enforcing pretreatment requirements, under section 307, 318, 402, 


and 405 of the Act. 


55. “New Source” means any facility or activity that meets the definition of “new source” 


under 40 CFR 122.2 and meets the criteria for determination of new sources under 40 CFR 


122.29(b) applied consistently with all of the following definitions: 


(a) The term ”water area” as used in the term ”site” in 40 CFR 122.29 


and 122.2 shall mean the water area and ocean floor beneath any 


exploratory, development, or production facility where such 
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facility is conducting its exploratory, development, or production 


activities. 


(b) The term “significant site preparation work” as used in 40 CFR 


122.29 shall mean the process of surveying, clearing, or preparing 


an area of the ocean floor for the purpose of constructing or 


placing a development or production facility on or over the site. 


(c) “New Source” does not include facilities covered by an existing 


NPDES permit immediately prior to the effective date of these 


guidelines pending EPA issuance of a new source NPDES permit. 


56. “Ninety-Six (96)-hour LC50” means the concentration (parts per million) or percent of 


the suspended particulate phase (SPP) from a sample that is lethal to 50 percent of the test 


organisms exposed to that concentration of the SPP after 96 hours of constant exposure. 


57. “No Activity Zones” means those areas identified by the Bureau of Ocean Energy 


Management (BOEM) or National Oceanic and Atmospheric Administration (NOAA) where no 


structures, drilling rigs, or pipelines will be allowed.  Those zones are identified in lease 


stipulations that are applied to BOEM oil and gas lease sales.  Additional no activity areas may 


be identified by BOEM or NOAA during the life of this permit. 


58. “No Discharge of Free Oil” means that waste streams may not be discharged that contain 


free oil as evidenced by the monitoring method specified for that particular stream, e.g., deck 


drainage or miscellaneous discharges cannot be discharged when they would cause a film or 


sheen upon or discoloration of the surface of the receiving water; drilling fluids or cuttings may 


not be discharged when they fail the static sheen test defined in Appendix 1 of 40 CFR 435, 


Subpart A. 


59. “Operational waste” means all cargo associated waste, maintenance waste, cargo 


residues, and ashes and clinkers from incinerators and coal burning boilers. 


60. “Operator” means the same as the definition provided in Part I.A.2 of this permit. 


61. “Packer Fluid” means low solids fluids between the packer, production string and well 


casing.  They are considered to be workover fluids. 


62. “PAH (as phenanthrene)” means polynuclear aromatic hydrocarbons reported as 


phenanthrene. 


63. Parameters that are regulated by this permit and listed with approved methods of analysis 


in Table 1B at 40 CFR 136.3 are defined as follows: 


(a) Cadmium means total cadmium. 


(b) Chlorine means total residual chlorine. 


(c) Mercury means total mercury. 
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(d) Oil and Grease means total recoverable oil and grease. 


64. “Priority Pollutants” means those chemicals or elements identified by EPA, pursuant to 


section 307 of the Clean Water Act and 40 CFR 401.15. 


65. “Produced Sand” means slurried particles used in hydraulic fracturing, the accumulated 


formation sands, and scale particles generated during production.  Produced sand also includes 


desander discharge from produced water waste stream and blowdown of water phase from the 


produced water treating system. 


66. “Produced Water” means the water (brine) brought up from the hydrocarbon-bearing 


strata during the extraction of oil and gas, and can include formation water, injection water, and 


any chemicals added downhole or during the oil/water separation process. 


67. “Production Facility” means any fixed or mobile structure that is either engaged in well 


completion or used for active recovery of hydrocarbons from producing formations. 


68. “Sanitary Waste” means human body waste discharged from toilets and urinals. 


69. “Sediment Toxicity” as applied to BAT effluent limitations and NSPS for drilling fluids 


and drill cuttings refers to the ASTM E1367–92 method: Standard Guide for Conducting 10-day 


Static Sediment Toxicity Tests with Marine and Estuarine Amphipods (Available from the 


American Society for Testing and Materials, 100 Barr Harbor Drive, West Conshohocken, PA, 


19428) with Leptocheirus plumulosus as the test organism and sediment preparation procedures 


specified in Appendix 3 of 40 CFR 435, Subpart A, and the method found in Appendix B of this 


permit. 


70. “Severe property damage” means substantial physical damage to property, damage to the 


treatment facilities which cause them to become inoperable, or substantial and permanent loss of 


natural resources which can reasonably be expected to occur in the absence of a bypass.  Severe 


property damage does not mean economic loss caused by delays in production. 


71. “Sheen” means a silvery or metallic sheen, gloss, or increased reflectivity, visual color or 


iridescence on the water surface. 


72. “Solids Control Equipment” means shale shakers, centrifuges, mud cleaners, and other 


equipment used to separate drill cuttings and/or stock barite solids from drilling fluid recovered 


from the wellbore. 


73. “Source Water and Sand” means water from non-hydrocarbon bearing formations for the 


purpose of pressure maintenance or secondary recovery including the entrained solids. 


74. “Spotting” means the process of adding a lubricant (spot) downhole to free stuck pipe. 


75. “Static Sheen Test” means the standard test procedure that has been developed for this 


industrial subcategory for the purpose of demonstrating compliance with the requirement of no 


discharge of free oil.  The methodology for performing the static sheen test is presented in 


Appendix 1 of 40 CFR 435, Subpart A. 







73 


4821-3843-4123.v1 


76. “Stock Barite” means the barite that was used to formulate a drilling fluid. 


77. “Stock Base Fluid” means the base fluid that was used to formulate a drilling fluid. 


78. “Suspended Particulate Phase Toxicity” as applied to BAT effluent limitations and NSPS 


for drilling fluids and drill cuttings refers to the bioassay test procedure presented in Appendix 2 


of 40 CFR 435, Subpart A. 


79. “Synthetic Drilling Fluid” means a drilling fluid which has synthetic material as its 


continuous phase with water as the dispersed phase. 


80. “Synthetic Material” as applied to synthetic-based drilling fluid means material produced 


by the reaction of specific purified chemical feedstock, as opposed to the traditional base fluids 


such as diesel and mineral oil which are derived from crude oil solely through physical 


separation processes.  Physical separation processes include fractionation and distillation and/or 


minor chemical reactions such as cracking and hydro processing.  Since they are synthesized by 


the reaction of purified compounds, synthetic materials suitable for use in drilling fluids are 


typically free of PAH’s but are sometimes found to contain levels of PAH up to 0.001 weight 


percent PAH expressed as phenanthrene.  Internal olefins and vegetable esters are two examples 


of synthetic materials suitable for use by the oil and gas extraction industry in formulating 


drilling fluids.  Internal olefins are synthesized from the isomerization of purified straight-chain 


(linear) hydrocarbons such as C16-C18 linear alpha olefins.  C16-C18 linear alpha olefins are 


unsaturated hydrocarbons with the carbon to carbon double bond in the terminal position.  


Internal olefins are typically formed from heating linear alpha olefins with a catalyst.  The feed 


material for synthetic linear alpha olefins is typically purified ethylene.  Vegetable esters are 


synthesized from the acid-catalyzed esterification of vegetable fatty acids with various alcohols.  


EPA listed these two branches of synthetic fluid base materials to provide examples, and EPA 


does not mean to exclude other synthetic materials that are either in current use or may be used 


in the future.  A synthetic-based drilling fluid may include a combination of synthetic materials. 


81. “Ten (10)-day LC50” as applied to the sediment toxicity BAT effluent limitations and 


NSPS means the concentration (milligrams of drilling fluid/kilogram dry sediment) of the base 


fluid in sediment that is lethal to 50 percent of the Leptocheirus plumulosus test organisms 


exposed to that concentration of the base fluids after ten days of constant exposure. 


82. “Territorial Seas” means the belt of the seas measured from the line of ordinary low 


water along that portion of the coast which is in direct contact with the open sea and the line 


marking the seaward limit of inland waters, and extending seaward a distance of three miles. 


83. “Trace Amounts” means that if materials added downhole as well treatment, completion, 


or workover fluids do not contain priority pollutants then the discharge is assumed not to contain 


priority pollutants, except possibly in trace amounts. 


84. “Treatment Chemicals” means biocides, corrosion inhibitors, or other chemicals which 


are used to treat seawater or freshwater to prevent corrosion or fouling of piping or equipment.  


Non-toxic scale inhibitors and dyes are not considered treatment chemicals. 
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85. “Uncontaminated Ballast/Bilge Water” means seawater added or removed to maintain 


proper draft (ballast water) or water from a variety of sources that accumulates in the lowest part 


of the vessel/facility (bilge water) without direct contact with or addition of chemicals, oil, or 


other wastes; or ballast/bilge water being treated to comply with bilgewater effluent requirements 


established in the Vessel General Permit prior to discharge. 


86. “Uncontaminated Freshwater” means freshwater which is discharged without the addition 


or direct contact of treatment chemicals, oil, or other wastes.  Included are (1) discharges of 


excess freshwater that permit the continuous operation of fire control and utility lift pumps, (2) 


excess freshwater from pressure maintenance and secondary recovery projects, (3) water released 


during training and testing of personnel in fire protection, and (4) water used to pressure test or 


flush new piping or pipelines. 


87. “Uncontaminated Seawater” means seawater which is returned to the sea without the 


addition or direct contact of treatment chemicals, oil, or other wastes.  Included are (1) 


discharges of excess seawater which permit the continuous operation of fire control and utility 


lift pumps (2) excess seawater from pressure maintenance and secondary recovery projects (3) 


water released during the training and testing of personnel in fire protection (4) seawater used to 


pressure test or flush new or existing piping and pipelines, (5) once through noncontact cooling 


water which has not been treated with biocides, and (6) seawater not being treated with 


chemicals used during Dual Gradient Drilling. 


88. “Upset” means an exceptional incident in which there is unintentional and temporary 


noncompliance with technology-based permit effluent limitations because of factors beyond the 


reasonable control of the permittee.  An upset does not include noncompliance to the extent 


caused by operational error, improperly designed treatment facilities, inadequate treatment 


facilities, lack of preventive maintenance, or careless or improper operation. 


89. “Well Treatment Fluids” mean any fluid used to restore or improve productivity by 


chemically or physically altering hydrocarbon-bearing strata after a well has been drilled.  These 


fluids move into the formation and return to the surface as a slug with the produced water.  


Stimulation fluids include substances such as acids, solvents, and propping agents. 


90. “Workover Fluids” mean salt solutions, weighted brines, polymers, and other specialty 


additives used in a producing well to allow safe repair and maintenance or abandonment 


procedures.  High solids drilling fluids used during workover operations are not considered 


workover fluids by definition and therefore must meet drilling fluid effluent limitations before 


discharge may occur.  Packer fluids, low solids fluids between the packer, production string and 


well casing, are considered to be workover fluids and must meet only the effluent requirements 


imposed on workover fluids. 


91. The term “bbl/day” shall mean barrels per day. 


92. The term “mg/l” shall mean milligrams per liter or parts per million (ppm). 


93. The term “µg/l” shall mean micrograms per liter or parts per billion (ppb). 
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Appendix A 


METHOD FOR CONDUCTING A SEDIMENT TOXICITY TEST WITH Leptocheirus 


plumulosus AND Non aqueous FLUIDS OR SYNTHETIC BASED DRILLING MUDS 


Introduction 


This test method describes procedures for obtaining data regarding the effects of non aqueous 


fluids (NAF) or synthetic based drilling muds (SBMs) on the marine amphipod, Leptocheirus 


plumulosus.  The tests are conducted in a similar manner; differences are noted in the text and 


tables below.  USEPA is regulating the sediment toxicity of NAFs and SBMs discharged by oil 


and gas extraction facilities in coastal and offshore waters as an indication of the toxicity of the 


drilling muds (USEPA 2000). This test method conforms to the Effluent Limitations Guidelines 


specified in 40 CFR part 435 (see 66 FR 6849, January 22, 2001). As specified in the Effluent 


Limitations Guidelines, this test method is consistent with ASTM Standard Guide E 1367-92 


(ASTM 1997). Since ASTM E 1367-92 was outdated at the time 40 CFR part 435 (see 66 FR 


6849, January 22, 2001) was published in the Federal Register, this test method is also consistent 


with ASTM E 1367-99 (ASTM 2000), which is the latest version published by ASTM. 


Test Species 


L.  plumulosus is an infaunal amphipod that is indigenous to subtidal regions along the east coast 


of the U.S.  This amphipod constructs U-shaped burrows in the top 5 cm of fine sand to silty clay 


sediments (ASTM E1367-99). As a result of its broad salinity and particle size tolerances, it is a 


desirable test species for a variety of toxicity testing programs. 


Collection and Handling 


In the field, amphipods can be collected using sediment grab samplers such as Peterson and 


Ponar dredges.  This species has been collected in various tributaries of the Chesapeake Bay for 


various toxicity testing programs (ASTM E 1367-99). The contents of each grab should be 


sieved through a 500 m mesh screen.  The sediment and organisms retained on the screen are 


gently rinsed into plastic buckets containing sediment and water from the collection site.  These 


buckets are quickly transported back to the laboratory and aerated.  See ASTM E 1367-99 for 


more details on collection and handling. 


Holding and Acclimation 


Amphipods can be placed in aquaria containing a 1-2 cm deep layer of collection site sediment 


that has been sieved through a 500 m mesh screen.  Amphipod density should be about 200-300 


per 40 L aquarium with vigorous aeration.  Two to three days are sufficient for acclimation to 


test conditions, and during this period a gradual change over from site water to test water is 


recommended (ASTM E 1367-99). 


Environmental Tolerances 


L.  plumulosus is tolerant of a broad salinity range, from near 0 to 33 g/kg (‰) (ASTM E 1367-


99).  This species has demonstrated up to 100% survival in >90% silt-clay sediment and an 


average of 85% survival in >95% sand/gravel sediment (ASTM E 1367-99).  The ASTM data are 
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consistent with data published from other studies indicating that L.  plumulosus is tolerant of 


sandy and silty sediments.  For example, Schlekat et al. (1992) noted a mean survival of 97.5% 


when L.  plumulosus was exposed for 10 days to field collected sediments ranging from 98.1% 


sand to 96.5% fines.  Further, this species was collected in the field in sediments consisting of 


99.9% sand and 92.1% fines, indicating that L.  plumulosus is a generalist and can thrive in a 


variety of sediment types (Schlekat et al.  1992). 


However, the fine fraction of sediments in the Schlekat et al.  study did not exceed 55% clay, 


indicating that the fine fraction was a mixture of silt and clay sized particles.  Data from other 


studies indicated that this species is intolerant of sediments high in clay content.  McGee et al. 


(1999) noted acceptable survival when this species was exposed to Baltimore Harbor sediments 


containing up to 72% clay.  However, Emery et al. (1997) noted significantly reduced amphipod 


survival when L.  plumulosus was exposed for 10 days to Magothy River, Maryland sediment 


(amended with beach sand and kaolinite clay) containing 84%, 90%, and 100% clay. 


These data indicated that the tolerance range of this amphipod to clay content is between about 


72 to 84%. As such, caution should be used when conducting L.  plumulosus toxicity tests with 


sediments with clay content greater than about 70%. This should not have a significant impact on 


using this species in the NAF and SBM toxicity testing program, since field sediments seldom 


exceed 70% clay content (Suedel and Rodgers 1991). 


Control Sediments 


Control sediment must meet certain minimum requirements to be used in the SBM testing 


program.  The primary requirement is that the sediment should be able to support L.  plumulosus 


in cultures for extended periods of time.  This will ensure that the sediment is chemically 


nontoxic and that the physical and chemical characteristics of the sediment (e.g., total organic 


carbon, particle size distribution, and moisture content) are within the tolerance range of the test 


species.  It is expected that separate aliquots of the culture sediment will also be used as a control 


sediment to be amended by NAFs or SBMs in the NAF/SBM testing program.  Any 


modifications made to the control sediments should be noted in the report. 


Characterization 


Sediments used in testing should be characterized for total organic carbon (TOC), particle size 


distribution (sand, silt, and clay), and percent water content.  These parameters have been shown 


to influence the results of NAF/SBM toxicity to L.  plumulosus in initial experiments.  Variations 


in these sediment characteristics should be quantified so that potential effects of these parameters 


on test results can be closely monitored. 


Collection 


Control sediments should be collected from the amphipod collection site or from another area 


that can provide a consistent source of sediment with characteristics within the tolerance range of 


L.  plumulosus.  Sediments showing evidence of chemical contamination should not be used in 


the NAF/SBM testing program.  Any site water overlying the sediment should be retained so that 


fine particles suspended in the water can be re-combined with the sediment before use.  Sediment 


salinity and temperature should be recorded at the time of collection.  Sediment collected for use 
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should be homogenized and a composite sample prepared for analysis for the parameters 


outlined above. 


Sieving 


Sediments collected in the field for culturing and testing purposes should be first press-sieved 


through a 2,000 m or similar mesh sieve to remove large debris and then through a 500 m mesh 


sieve to remove any indigenous organisms.  Sediments have also been press-sieved through a 


250 to 350 m mesh sieve prior to testing to aid in the enumeration of amphipods on a 500 m 


mesh sieve at test termination. 


Storage 


The control sediment should be stored in plastic or glass containers at 4 3 C until test initiation.  


The sediment should be stored in the dark and should not be allowed to freeze or dry out during 


storage (E 1367-92). 


Test Water 


Water used in the NAF/SBM program should be available in sufficient quantities and be 


acceptable to L.  plumulosus.  The minimum requirement for acceptable water for use in the NAF 


program is that healthy test organisms survive in the water, and in the water plus control 


sediment, for the duration of holding and testing without showing signs of disease or stress 


(ASTM E 1367-99). Another test for acceptability of the test water would be its successful use in 


the culturing of L.  plumulosus (with the control sediment). 


Natural seawater or synthetic salt water can be used in the NAF program.  Natural salt water 


should be obtained from an uncontaminated area known to support a healthy, reproducing 


population of L.  plumulosus or similar sensitive species.  Reconstituted salt water can be 


prepared by adding commercially available sea salt in specified quantities.  Natural seawater 


should be filtered by passing through a 5 micron filter before use.  The reader is referred to 


ASTM E 1367-92 or E 1367-99 for more information concerning test water. 


Mixing NAFs or SBMs with Control Sediment 


Appendix 3 to Subpart A of Part 435 – Procedure for Mixing Base Fluids with Sediments (40 


CFR parts 9 and 435 pages 6901-6902) describes a method for amending control sediments with 


synthetic-based drilling fluids.  This same method can be used to amend control sediments with 


NAFs and SBMs. The control sediment should be sieved and homogenized before wet to dry 


weight ratio and density determinations are made and before NAFs are added to the control 


sediment.  The following steps were given in 40 CFR Appendix 3 for mixing NAFs and SBMs 


with control sediments (parentheses were added here to provide additional information): 


! Determine the wet to dry weight ratio for the control sediment (three replicates of 30 


g each as been used successfully); 


! Determine the density (g/ml) of the control sediment (three replicates of >25 ml is 


suitable for this purpose); 
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! Determine the amount of NAF or SBM needed to obtain a desired test concentration; 


! Determine the amount of wet sediment required; 


! Determine the amount of dry sediment in kilograms for each test concentration; 


! Determine the amount of NAF or SBM required to amend the control sediment at 


each test concentration; 


! Mix NAF or SBM with control sediment; 


! Test for homogeneity of NAF or SBM in sediment, and; 


! Mix sufficient quantities of NAF or SBM with control sediment for each treatment of 


amended or spiked sediment. 


The six steps given above for base fluids can also be applied to SBMs, except that the third bullet 


in Step 3 requires a measurement of the density of the SBM.  The density of the SBM can then 


be used to estimate the quantity required for the desired test concentration.  Refer to the formulas 


below for NAF and SBM calculations: 


NAF Required (g) =  
[Conc. Desired (mg / kg)]


1000 g / kg
  ∗  


[Dry weight Sediment (g)]


1000 mg / g
 


SBM Required (g)=[Conc. Desired (ml/kg)]×[Dry Weight Sediment (kg)]×[SBM Density 


(g/ml)] 


See 40 CFR parts 9 and 435 pages 6901-6902 for more information regarding this procedure. 


Mixing Procedure 


Mixing the NAF or SBM with the control sediment can be accomplished by following these 


steps: 


• Place appropriate amounts of weighed NAF or SBM into a stainless steel mixing bowl; 


• Tare the mixing bowl weight; 


• Add appropriate amount of control sediment; 


• Mix for 9 to 15 minutes with a hand-held mixer equipped with stainless steel blades (e.g., 


KitchenAid Model KHM6), and; 


• As appropriate, test mixing homogeneity as described below. 


The control sediment alone should also be subjected to the mixing procedure to ensure mixing 


has no effect on sediment toxicity. 


Homogeneity of Mixing 
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As noted above, tests for homogeneity of mixing should be performed, preferably in the 


procedure development phase (40 CFR part 9 page 6901-6902) by each laboratory performing 


NAF/SBM toxicity testing.  This is to ensure that the NAF or SBM, which can be difficult to 


homogenize with control sediments, can be evenly mixed with the control sediment by each 


testing laboratory.  Appendix 3 to Subpart A of Part 435 specifies that the coefficient of variation 


(CV) for a minimum of three replicate samples of the NAF/control sediment mixture must be 


less than 20%. Determinations of CV should be based on total petroleum hydrocarbon (TPH) 


content of the NAF or SBM as measured by EPA Methods 3550A and 8015M.  If the initial CV 


is 20%, then the NAF/SBM-sediment mixture must be re-mixed and reanalyzed until the 20% 


CV limit is achieved. 


Homogeneity measurements should be made on the lowest and highest NAF concentrations for a 


given test.  Laboratories should validate mixing efficiency via TPH measurements (as outlined 


above) of the low and high NAF concentrations.  The homogeneity measurements should be 


made at least once per year. 


Recommended Test Conditions 


The recommended test conditions for conducting the 10-day or 96-hr sediment toxicity test with 


L.  plumulosus are summarized in Table 1 and are consistent with methods presented in ASTM E 


1367-92 and subsequent updates (E 1367-99). Tests should be conducted at 20 1̊C at 20 1‰ 


salinity with a 14h light; 10 h dark photoperiod at approximately 500-1,000 lux (or about 46 to 


93 footcandles).  Test chambers are 1-L glass containers with about a 10 cm inside diameter 


opening (or similar glass containers) that can contain about 150 ml sediment and 600 ml 


overlying water to achieve a 4:1 (v/v) water to sediment ratio.  There are five (5) test 


concentrations plus a control for each NAF and SBM test.  Five (5) replicates are included for 


the control sediment (E 1367-99) and for each test concentration. 


The control sediment/test material mixture and test water should be added to test chambers the 


day before amphipods are added.  This will allow for suspended particles to settle and allow time 


for equilibration of temperature and the sediment-water interface.  After the overnight 


equilibration period, amphipods are randomly distributed to each test chamber.  Twenty 


amphipods are added to each replicate and there are five replicates per test treatment. 


Amphipods caught on the water surface can be pushed under with a glass rod.  Individuals that 


have not burrowed within 5 to 10 minutes can be replaced, unless they are exhibiting an 


avoidance response.  Amphipods are not removed at any time during the course of the toxicity 


test even if they appear dead.  T est water is not renewed (i.e., static) and the amphipods are not 


fed during the exposure period.  The toxicity test is terminated after 96 hours or 10 days for 


SBMs and NAFs respectively. 


Temperature, salinity, pH, and dissolved oxygen (DO) should be monitored daily.  Ammonia 


should also be monitored in overlying water to ensure that the concentrations of this constituent 


do not exceed the tolerance range of the test species.  For L.  plumulosus, this is about 60 mg/L 


(as total ammonia) at pH 7.7 in 10-day tests (USEPA 1994).  Ammonia has not been a problem 


in initial L.  plumulosus 96-hr and 10-day tests with various NAFs. 
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Biological Data 


Mortality is the endpoint for L.  plumulosus at the end of the exposure period.  At test 


termination, the contents of each test chamber (amphipods plus test sediment) are sieved through 


a 500 m mesh screen to remove amphipods.  Material retained on the screen should be rinsed 


into a sorting tray with clean salt water.  The total numbers of live and dead amphipods should 


be recorded.  Missing animals are presumed to have died and decomposed during the test and 


disintegrated.  Amphipods should be counted alive if there are any signs of movement, such as a 


neuromuscular pleopod twitch (ASTM E 1367-99). Gentle prodding may be used to elicit 


movement. 


Test Acceptability Requirements 


Table 2 provides the acceptability requirements for the 10-day NAF and 96-hr SBM test per 


ASTM E 1367-92.  The primary acceptability requirement for NAF testing is as follows: 


A toxicity test is unacceptable if more than a total of 10% of the control organisms die, or if the 


coefficient of variation (CV) of control survival is equal to or greater than 40%. 


If this acceptability requirement is not met, then the data should be discarded and the experiment 


repeated.  If this requirement is met, then the other acceptability requirements in Table 2 should 


be reviewed and a determination made as to the acceptability of the data. 


Reference Tests 


A single toxicity test will be used to determine satisfactory laboratory performance and to 


determine whether an NAF or SBM can be discharged as it adheres to drill cuttings.  The 


reference toxicant for the NAF test will be either a C16-C18 -internal olefin reference standard or 


a C12-C14 or C8 ester.  The reference toxicant for the SBM testing program will be a C16-C18 


internal olefin SBM which has also been specified for determining pass/fail for SBMs. The C16- 


C18 Internal Olefin (IO) SBM is a 65/35 blend, proportioned by mass, of hexadecene and 


octadecene, respectively (40 CFR part 9 6849). These reference toxicity tests will be conducted 


in conjunction with all NAF or SBM tests to discern possible changes in the condition of the L.  


plumulosus population used in testing.  The reference toxicant test must be conducted 


concurrently with each sample or batch of samples and at a minimum should be conducted at 


least monthly.  Control charts of this reference standard should be maintained to perform 


statistical analyses, help understand the inherent variability in the reference test, and for long- 


term quality control.  Test conditions for the reference test should follow the experimental 


conditions presented in Table 1. 


The reference toxicant test should be performed concurrently-and under the same conditions as 


the NAF or SBM test.  The reference toxicant test should be conducted so that control limits 


(typically set at 2 standard deviations) can be established (USEPA 1994). If the reference test 


LC50 falls outside of this range of control limits generated on the most recent test data points, 


then the sensitivity of L.  plumulosus and the credibility of the test results are considered suspect.  


In this case, the test procedure should be examined and the test repeated with a different batch of 


amphipods.  A sediment test should not automatically be judged unacceptable if the reference 


test LC50 falls outside the expected range or if the control in the reference toxicity test exceeds 
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10%.  The width of the control limits and all performance criteria listed in Table 2 should be 


considered when determining the acceptability of a given NAF or SBM test. 


Interpretation of Result 


Procedures presented in this test method are used to calculate point estimates, or LC50 values.  


The LC50 value and 95% confidence limits of the NAF tests should be calculated on the basis of 


milligrams of NAF per kg dry control sediment (mg/kg) and amphipod mortality.  The LC50 


value and 95% confidence limits of the NAF tests should be calculated on the basis of milliliters 


of NAF per kg dry control sediment (ml/kg) and amphipod mortality.  A variety of methods can 


be used to calculate an LC50 value and its 95% confidence limits, including probit, moving 


average, trimmed Spearman-Karber and Litchfield-Wilcoxon methods (ASTM E 1367-99).  The 


method used should take into account the number of partial kills, the number of test chambers 


per treatment (5), and the number of amphipods per test chamber (20). 


The only NAF that will be allowed for use in drilling fluids that are discharges in association 


with cuttings are those that are as toxic or less toxic, but not more toxic, than the reference NAF 


(C16-C18 internal olefin or C12-C14 or C8 ester). This limitation is expressed as follows: 


10 −  day LC50Reference Material 


10 −  day LC50NAF
≤ 1.0 


The only SBMs that will be allowed for discharge are those that are as toxic or less toxic, but not 


more toxic, than the C16-C18 internal olefin reference SBM.  This limitation is expressed as 


follows: 


96 −  hr LC50RDF


96 −  hr LC50SBM
≤ 1.0 


Where:  RDF = Reference Drilling Fluid 


The EPA promulgated a sediment toxicity ratio of less than 1.0, indicating that the NAF or SBM 


can be equally toxic or less toxic, but not more toxic than the reference toxicant test LC50 values 


for L.  plumulosus.  Hence, the NAF or SBM data should be interpreted by comparing to the 


reference toxicant test LC50 value and whether it exceeds this value. 


Culture Methods 


Populations of L.  plumulosus can be maintained through several generations in the laboratory.  


The culture conditions specified in ASTM E1367-92 and E1367-99 are provided in Table 3. 


Besides the conditions specified, there are other conditions that are important in maintaining 


healthy L.  plumulosus cultures, including identifying a source of clean sediment, sieving 


sediments before use, and the quality of the raw materials used to prepare their food.  Preferably, 


the sediment and water used to culture the amphipods should be collected from the same area as 


those used in NAF tests.  Fine-grained sediments have been shown to be suitable for this purpose 


(E1367-92).  Sediments collected in the field for culturing purposes should be first sieved 


through a 2,000 m mesh sieve to remove large debris and then through a 500 m mesh sieve to 
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remove any indigenous organisms.  L.  plumulosus cultures should be maintained at 20±1 C and 


20±1‰ salinity.  If used, natural seawater should be filtered through a 5 micron filter before 


adding to cultures.  New culture chambers should be aerated and allowed to equilibrate overnight 


before adding amphipods.  Water used to start a new culture chamber should be renewed 24 h 


after initiation and before amphipods are added to culture chambers; otherwise, culture water 


should be renewed in conjunction with feeding. 


Cultures should be observed daily to ensure sufficient aeration.  An abundance of amphipods on 


the sediment surface during daylight hours may indicate insufficient dissolved oxygen or 


overcrowding, as amphipods typically remain in their burrows unless they are searching for food 


or a mate.  Culture chambers should be terminated and restarted with fresh sediment about once 


every 8 weeks to avoid overcrowding.  Overcrowding may lead to stress due to food or space 


limitations, and may also result in reduced female fecundity, thus reducing the relative health of 


the population of amphipods in a given culture chamber. 


Cultures should be routinely inspected for the presence of indigenous worms and copepods, a 


microbial build-up, or black and sulfurous conditions beneath the sediment surface.  Microbial 


growth appears as a white or gray growth associated with uneaten food, and is indicative of 


overfeeding.  Presence of indigenous species, excess microbial growth, or black and sulfurous 


conditions may necessitate discarding the affected culture chamber. 


Feeding 


A mixture of micro-algae, yeast, fish food flakes, alfalfa powder, ground cereal leaves, and 


shrimp maturation feed has been used to feed cultures (E 1367-92 and E 1367-99).  Micro-algae 


used in culturing include Pseudoisochrysis paradoxa, Phaeodactylum tricornutum, and 


Tetraselmis suecica mixed in equal parts on a volume basis.  These algae provide a source of 


fatty acids that may otherwise be absent in the diet.  In practice, however, it should be noted that 


L.  plumulosus has been cultured successfully without the algal mixture and the yeast.  The dry 


food portion of the diet that has been used to successfully culture L.  plumulosus is shown below. 


Dietary Component Proportion 


Fish food flakes (TetraMin®) 48.0% 


Alfalfa powder 24% 


Ground cereal leaves (dried wheat leaves) 24% 


Shrimp maturation feed (Neo-Novum®) 4.0% 


 


This dry food mixture should be homogenized into a fine powder and fed to each culture 


chamber at a rate of 0.1 to 0.5 g two to three times per week, depending on culture densities.  


Overfeeding may result in microbial build-up on the sediment surface.  The quality of the alfalfa 


powder and dried wheat leaves may not be consistent among suppliers, thus potentially adversely 


affecting culture performance.  Feeding should occur immediately after culture water changes. 


Obtaining Amphipods for Starting a Test 
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Immature and adult amphipods of mixed sexes and approximately 3 to 5 mm in length (as 


measured from the base of the first antenna to the end of the third pleon segment along the dorsal 


surface) are used in toxicity tests, as they are easier to handle and count than younger 


individuals.  Gravid females are not used in testing.  The 3 to 5 mm size class individuals are 


passed through a 1,000 m mesh sieve and are retained on a 710 m mesh sieve.  A 500 m mesh 


sieve has been used previously to retain amphipods of the size needed, but this results in a wider 


size range of amphipods used for testing.  In preliminary NAF experiments, this wide size range 


may have contributed to variability in mortality observed that was not present when the 710 m 


mesh sieve was used to retain amphipods in later experiments.  The amphipods passing through a 


1000 m mesh sieve but trapped on a 710 m mesh sieve provide a more uniform size range of 


animals that is thought to decrease the previously-observed variability in mortality.  Laboratories 


are encouraged to use this type of approach to reduce the variability in the size of amphipods 


used in the NAF/SBM testing program. 


Table 1.  Conditions for conducting 96-hour NAF and 10-day SBM sediment toxicity tests with 


L.  plumulosus.  Conditions listed are consistent with test conditions specified in ASTM E 1367-


92 and subsequent updates (E 1367-99) unless otherwise noted. 


Parameter Conditions 


Test type Static whole sediment toxicity test 


Temperature 20±1 C 


Salinity 20±1‰ 


Light quality Wide-spectrum fluorescent lights 


Illuminance 500-1,000 lux 


Photoperiod 14h light:10h dark* 


Test chamber 1-L glass beaker or jar 


Sediment volume 150 ml (2 cm depth) 


Overlying water volume 600 ml (4:1 [v/v] water to sediment 


ratio) 


Renewal of overlying water None 


Size and life stage of amphipods 3-5 mm; immature and adult 


Number of organisms/chamber 20 


Number of test concentrations 5 


Number of replicate chambers/treatment 5 in both controls and test treatments 
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Feeding None 


Aeration Water in each test chamber should 


be aerated throughout the test. 


Overlying Water Clean natural or synthetic seawater 


Overlying water quality Temperature, salinity, pH, and D.O.  


daily; ammonia, as needed 


Test duration 96 hours 


Endpoint Survival 


Test acceptability Minimum mean control survival of 


90% and satisfaction of criteria 


outlined in Table 2. 


*Although ASTM E1367 specifies 16h light:8h dark, the photoperiod was changed to 14h 


light:10h dark to be consistent with the Mysidopsis bahia bioassay for drilling fluids (58 


CFR 12453, 1993). 


Table 2.  Test acceptability requirements for 10-day NAF and 96-hr SBM tests with L.  


plumulosus.  Requirements listed are consistent with those specified in ASTM E 1367-92 and 


subsequent updates (E 1367-99)*. 


• A 10-day NAF and 96-hr SBM toxicity tests are unacceptable if more than a 


total of 10% of the control organisms die, or if the coefficient of variation (CV) of 


control survival is equal to or greater than 40%. 


Ten-day NAF and 96-hr SBM toxicity tests should usually be considered 


unacceptable if one or more of the following occurred: 


• All test chambers were not identical. 


• Test organisms were not randomly or impartially distributed to test chambers. 


• Required reference standard was not included in the test. 


• All test animals were not from the same population, were not all of the same 


species, or were not of acceptable quality. 


• Amphipods from a wild population were maintained in the laboratory for 


more than two weeks, unless the effects of prolonged maintenance in the laboratory 


has been shown to have no significant effect on sensitivity. 


• The test organisms were not acclimated at the test temperature and salinity at 


least 48 hours before they were placed in the test chambers. 
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• Temperature and dissolved oxygen concentrations were not measured. 


*These guidelines are not identical to those listed ASTM E 1367 in part because some 


acceptability guidelines listed in E1367-92 are not applicable or practical for the NAF/SBM 


toxicity testing program. 


Table 3.  Culture conditions for L.  plumulosus.  Conditions listed are consistent with culture 


conditions specified in ASTM E 1367-92 and subsequent updates (E 1367-99). 


Parameter Conditions 


Temperature 20±1 C 


Salinity 20±1‰ 


Light quality Wide-spectrum fluorescent or cool white lights 


Illuminance 500-1,000 lux 


Photoperiod 14h light:10h dark 


Culture chamber Shallow plastic tubs or glass aquaria 


Sediment volume 1-2 cm depth at bottom of each culture chamber 


Renewal of overlying water Static renewal (30-50% water volume change 2-4 


times per week) 


Number of 


organisms/chamber 


Start with about 300 mixed age (mostly immature and 


young adults) individuals per chamber 


Feeding 0.1 to 0.5 g dry mixture 2-3 times per week (see text) 


Aeration Continuous gentle to moderate aeration so as to not 


suspend sediments 


Overlying Water Clean natural or synthetic seawater 


Overlying water quality Salinity, temperature, and ammonia during culture 


start-up 
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Appendix B 


PROTOCOL FOR THE DETERMINATION OF DEGRADATION OF NON AQUEOUS 


BASE FLUIDS IN A MARINE CLOSED BOTTLE BIODEGRADATION TEST 


SYSTEM: MODIFIED ISO 11734 


Section 1: Summary of Method 


This method determines the anaerobic degradation potential of mineral oils, paraffin oils and non 


aqueous fluids (NAF) in sediments.  These substrates are base fluids for formulating offshore 


drilling fluids.  The test evaluates base fluid biodegradation rates by monitoring gas production 


due to microbial degradation of the test fluid in natural marine sediment. 


The test procedure places a mixture of marine/estuarine sediment, test substrate (hydrocarbon or 


controls) and seawater into clean 120 ml (150 ml actual volume) Wheaton serum bottles.  The 


test is run using four replicate serum bottles containing 2000 mg carbon/kg dry weight 


concentration of test substrate in sediment.  The use of resazurin dye solution (1 ppm) evaluates 


the anaerobic (redox) condition of the bottles (dye is blue when oxygen is present, reddish in low 


oxygen conditions and colorless if oxygen free). After capping the bottles, a nitrogen sparge 


removes air in the headspace before incubation begins.  During the incubation period, the sample 


should be kept at a constant temperature of 29 (+/-1)ºC.  Gas production and composition is 


measured approximately every two weeks.  The samples need to be brought to ambient 


temperature before making the measurements.  Measure gas production using a pressure gauge.  


Barometric pressure is measured at the time of testing to make necessary volume adjustments. 


ISO 11734 specifies that total gas is the standard measure of biodegradation.  While modifying 


this test for evaluating biodegradation of NAF’s, methane was also monitored and found to be an 


acceptable method of evaluating biodegradation.  Appendix 1 contains the procedures used to 


follow biodegradation by methane production.  Measurement of either total gas or methane 


production is permitted.  If methane is followed, determine the composition of the gas by using 


gas chromatography (GC) analysis at each sampling.  At the end of the test when gas production 


stops, or at around 275 days, an analysis of sediment for substrate content is possible.  Common 


methods which have been successfully used for analyzing NAF’s from sediments are listed in 


Appendix 2. 


Section 2: System Requirements 


This environmental test system has three phases, spiked sediment, overlying seawater, and a gas 


headspace.  The sediment/test compound mixture is combined with synthetic sea water and 


transferred into 120 mL serum bottles.  The total volume of sediment/sea water mixture in the 


bottles is 75 mL.  The volume of the sediment layer will be approximately 50 mL, but the exact 


volume of the sediment will depend on sediment characteristics (wet:dry ratio and density).  The 


amount of synthetic sea water will be calculated to bring the total volume in the bottles to 75 mL.  


The test systems are maintained at a temperature of 29 1
o
C during incubation.  The test systems 


are brought to ambient temperatures prior to measuring pressure or gas volume. 


Section 2.1: Sample Requirements 
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The concentration of base fluids are at least 2000 mg carbon test material/kg dry sediment.  


Carbon concentration is determined by theoretical composition based on the chemical formula or 


by chemical analysis by ASTM D5291-96.  Sediments with positive, intermediate and negative 


control substances as well as a C1618 Internal Olefin type base fluid will be run in conjunction 


with test materials under the same conditions.  The positive control is ethyl oleate (CAS 111-62-


6), the intermediate control is 1-hexadecene (CAS 629-73-2), and the negative control is 


squalane (CAS 111-01-3).  Controls must be of analytical grade or the highest grade available.  


Each test control concentration should be prepared according to the mixing procedure described 


in Section 3.1. 


Product names will be used for examples or clarification in the following text.  Any use of trade 


or product names in this publication is for descriptive use only, and dos not constitute 


endorsement by EPA or the authors 


Section 2.2: Seawater Requirements 


Synthetic seawater at a salinity of 25, 1 ppt should be used for the test.  The synthetic seawater 


should be prepared by mixing a commercially available artificial seawater mix, into high purity 


distilled or de-ionized water.  The seawater should be aerated and allowed to age for 


approximately one month prior to use. 


Section 2.3: Sediment Requirements 


The dilution sediment must be from a natural estuarine or marine environment and be free of the 


compounds of interest.  The collection location, date and time will be documented and reported.  


The sediment is prepared by press-sieving through a 2000-micron mesh sieve to remove large 


debris, then press-sieving through a 500-micron sieve to remove indigenous organisms that may 


confound test results.  The water content of the sediment should be less than 60%(w/w) or a wet 


to dry ratio of 2.5.  The sediment should have a minimum organic matter content of 3% (w/w) as 


determined by ASTM D2974-87 (95) (Method A and D and calculate organic matter as in 


section 12 of method ASTM D2974-87). 


To reduce the osmotic shock to the microorganisms in the sediment the salinity of the sediment’s 


pore water should be between 20-30 ppt.  Sediment should be used for testing as soon as possible 


after field collection.  If required, sediment can be stored in the dark at 4
o
C with 3-6 inches of 


overlying water in a sealed container for a maximum period of 2 months prior to use. 


Section 3: Test Set up 


The test is set up by first mixing the test or control substrates into the sediment inoculum, then 


mixing in seawater to make a pourable slurry.  The slurry is then poured into serum bottles, 


which are then flushed with nitrogen and sealed. 


Section 3.1: Mixing Procedure 


Because base fluids are strongly hydrophobic and do not readily mix with sediments, care must 


be taken to ensure base fluids are thoroughly homogenized within the sediment.  All 







90 


4821-3843-4123.v1 


concentrations are weight-to-weight comparisons (mg of base fluid to kg of dry control 


sediment). Sediment and base fluid mixing will be accomplished by using the following method. 


3.1.1. Determine the wet to dry weight ratio for the control sediment by weighing 


approximately 10 sub-samples of approximately 1 g each of the screened and homogenized wet 


sediment into tared aluminum weigh pans.  Dry sediment at 105 C for 18-24 h.  Remove the 


dried sediments and cool in a desiccator.  Repeat the drying, cooling, and weighing cycle until a 


constant weight is achieved (within 4% of previous weight).  Re-weigh the samples to determine 


the dry weight.  Calculate the mean wet and dry weights of the 10 sub samples and determine the 


wet/dry ratio by dividing the mean wet weight by the mean dry weight using Formula 1.  This is 


required to determine the weight of wet sediment needed to prepare the test samples. 


Mean Wet Sediment Weight (g) 


--------------------------------------- = Wet to Dry Ratio [1] 


Mean Dry Sediment Weight (g) 


3.1.2. Determine the density (g/ml) of the wet sediment.  This will be used to determine 


total volume of wet sediment needed for the various test treatments.  One method is to tare a 5 ml 


graduated cylinder and add about 5 ml of homogenized sediment.  Carefully record the volume 


then weigh this volume of sediment.  Repeat this a total of three times.  To determine the wet 


sediment density, divide the weight by volume per the following formula: 


Mean Wet Sediment Weight (g)  Wet Sediment 


----------------------------------------- = Density (g/ml)  [2] 


Mean Wet Sediment Volume (ml) 


3.1.3. Determine the amount of base fluid to be spiked into wet sediment in order to 


obtain the desired initial base fluid concentration of 2000 mg carbon/kg dry weight.  An amount 


of wet sediment that is the equivalent of 30 g of dry sediment will be added to each bottle.  A 


typical procedure is to prepare enough sediment for 8 serum bottles (3 bottles to be sacrificed at 


the start of the test, 4 bottles incubated for headspace analysis, and enough extra sediment for 2 


extra bottles).  Extra sediment is needed because some of the sediment will remain coated onto 


the mixing bowl and utensils.  Experience with this test may indicate that preparing larger 


volumes of spiked sediment is a useful practice, then the following calculations should be 


adjusted accordingly. 


3.1.3.1  Determine the total weight of dry sediment needed to add 30 g dry 


sediment to 8 bottles.  If more bottles are used then the calculations should be 


modified accordingly.  For example: 


30 g dry sediment per bottle x 8 = 240 g dry sediment [3] 


3.1.3.2  Determine the weight of base fluid, in terms of carbon, needed to obtain a 


final base fluid concentration of 2000 mg carbon/kg dry weight.  For example: 


2000 mg carbon  240 g 


-------------------- x --------  = 480 mg carbon [4] 


per kg dry sediment  1000 
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3.1.3.3  Convert from mg of carbon to mg of base fluid. 


 This calculation will depend on the % fraction of carbon present in the molecular 


structure of each base fluid.  For the control fluids, ethyl oleate is composed of 77.3% 


carbon, hexadecene is composed of 85.7% carbon, and squalane is composed of 


85.3% carbon.  The carbon fraction of each base fluid should be supplied by the 


manufacturer or determined before use.  ASTM D5291-96 or equivalent will used to 


determine composition of fluid. 


 To calculate the amount of base fluid to add to the sediment, divide the amount of 


carbon (480 mg) by the percent fraction of carbon in the fluid. 


 For example, the amount of ethyl oleate added to 240 g dry weight sediment can be 


calculated from the following equation: 


480 mg carbon (77.3/100) = 621 mg ethyl oleate  [5] 


 Therefore, add 621 mg of ethyl oleate to 240 g dry weight sediment for a final 


concentration of 2000 mg carbon/kg sediment dry weight. 


3.1.4.  Mix the calculated amount of base fluid with the appropriate weight of wet 


sediment. 


3.1.4.1  Use the wet:dry ratio to convert from g sediment dry weight to g sediment 


wet weight, as follows: 


240 g dry sediment x wet:dry ratio = g wet sediment needed [6] 


3.1.4.2  Weigh the appropriate amount of base fluid (calculated in section 3.1.3.3) 


into stainless mixing bowls, tare the vessel weight, then add the wet sediment 


calculated in equation 5, and mix with a high shear dispersing impeller for 9 minutes. 


 The sediment is now mixed with synthetic sea water to form a slurry that will be 


transferred into the bottles. 


Section 3.2: Creating Seawater/Sediment Slurry 


Given that the total volume of sediment/sea water slurry in each bottle is to be 75 mL, determine 


the volume of sea water to add to the wet sediment. 


3.2.1 If each bottle is to contain 30 g dry sediment, calculate the weight, and then the 


volume, of wet sediment to be added to each bottle 


30 g dry sediment x wet:dry ratio = g wet sediment added to each bottle [7] 


g wet sediment density (g/mL) of wet sediment = mL wet sediment [8] 


3.2.2 Calculate volume of sea water to be added to each bottle 
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75 mL total volume - mL wet sediment (from eq.  8) = mL of sea water [9] 


3.2.3 Determine the ratio of sea water to wet sediment (volume:volume) in each bottle 


volume sea water per bottle (eq.  9) 


------------------------------------------ = ratio of sea water:wet sediment [10] 


volume sediment per bottle (eq.  8) 


3.2.4 Convert the wet sediment weight from equation 6 into a volume using the 


sediment density. 


g wet sediment (eq.  6) density = volume (mL) of sediment   [11] 


3.2.5 Determine the amount of sea water to mix with the wet sediment. 


mL wet sediment(eq.  11) x sea water:sediment ratio (eq.  10) 


    = mL sea water to add to wet sediment  [12] 


Mix sea water thoroughly with wet sediment to form a sediment/sea water slurry. 


Section 3.3: Bottling the Sediment Seawater Slurry 


The total volume of sediment/sea water slurry in each bottle is to be 75 mL.  Convert the volume 


(mL) of sediment/sea water slurry into a weight (g) using the density of the sediment and the sea 


water. 


3.3.1 Determine the weight of sediment to be added to each bottle 


mL sediment (eq.  8) x density of wet sediment (g/mL) = g wet sediment [14] 


3.3.2 Determine the weight of sea water to be added to each bottle 


mL sea water (eq.  9) x density of sea water (1.01 g/mL) = g sea water [15] 


3.3.3 Determine weight of sediment/sea water slurry to be added to each bottle g 


wet sediment (eq.  14) + g sea water (eq.  15) = g sediment/sea water slurry [16] 


This should provide each bottle with 30 g dry sediment in a total volume of 75 mL. 


3.3.4 Putting the sediment:seawater slurry in the serum bottles. 


Note: The slurry will need to be constantly stirred to keep the sediment suspended. 


Place a tared serum bottle on a balance and add the appropriate amount of slurry to the bottle 


using a funnel.  Once the required slurry is in the bottle remove the funnel, add 2-3 drops (25 μl) 


of a 1gram/L resazurin dye stock solution.  Cap the bottle with a butyl rubber stopper (Bellco 


Glass, Part #2048- 11800) and crimp with an aluminum seal (Bellco Glass Part #2048-11020). 
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Using a plastic tube with a (23 gauge, 1 inch long) needle attached to one side and a nitrogen 


source to the other, puncture the serum cap with the needle.  Puncture the serum cap again with a 


second needle to sparge the bottle’s headspace of residual air for two minutes.  The nitrogen 


should be flowing at no more than 100 mL/min to encourage gentle displacement of oxygenated 


air with nitrogen.  Faster nitrogen flow rates would cause mixing and complete oxygen removal 


would take much longer.  Remove the nitrogen needle first to avoid any initial pressure 


problems.  The second (vent) needle should be removed within 30 seconds of removing the 


nitrogen needle. 


Triplicate blank test systems are prepared, with similar quantities of sediment and seawater 


without any base fluid.  Incubate in the dark at a constant temperature of 29 1
o
 C. 


Record the test temperature.  The test duration is dependent on base fluid performance, but at a 


maximum should be no more than 275 days.  Stop the test after all base fluids have achieved a 


plateau of gas production.  At termination, base fluid concentrations can be verified in the 


terminated samples by extraction and GC analysis according to Appendix 2. 


Section 4: Concentration Verification Chemical Analyses 


Because of the difficulty of homogeneously mixing base fluid with sediment, it is important to 


demonstrate that the base fluid is evenly mixed within the sediment sea water slurry that was 


added to each bottle.  Of the seven serum bottles set up for each test or control condition, three 


are randomly selected for concentration verification analyses.  These should be immediately 


placed at 4 C and a sample of sediment from each bottle should be analyzed for base fluid 


content as soon as possible.  The coefficient of variation (CV) for the replicate samples must be 


less than 20%. The results should show recovery of at least 70% of the spiked base fluid.  Use an 


appropriate analytical procedure described in Appendix 2 to perform the extractions and 


analyses.  If any set of sediments fail the criteria for concentration verification, then the 


corrective action for that set of sediments is also outlined in Appendix 2. 


The nominal concentrations and the measured concentrations from the three bottles selected for 


concentration verification should be reported for the initial test concentrations.  The coefficient 


of variation (CV) for the replicate samples must be less than 20%.  If base fluid content results 


are not within the 20% CV limit, the test must be stopped and restarted with adequately mixed 


sediment. 


Section 5 Gas monitoring procedures 


Biodegradation is measured by total gas as specified in ISO 11734.  Methane production can also 


be tracked and is described in Appendix 1. 


Section 5.1 Total Gas monitoring procedures 


Bottles should be brought to room temperature before readings are taken.  The bottles are 


observed to confirm that the resazurin has not oxidized to pink or blue.  Total gas production in 


the culture bottles should be measured using a pressure transducer (one source is Biotech 


International).  The pressure readings from test and control cultures are evaluated against a 


calibration curve created by analyzing the pressure created by known additions of gas to bottles 
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established identically to the culture bottles.  Bottles used for the standard curve contain 75 mL 


of water, and are sealed with the same rubber septa and crimp cap seals used for the bottles 


containing sediment.  After the bottles used in the standard curve have been sealed, a syringe 


needle inserted through the septa is used to equilibrate the pressure inside the bottles to the 


outside atmosphere.  The syringe needle is removed and known volumes of air are injected into 


the headspace of the bottles.  Pressure readings provide a standard curve relating the volume of 


gas injected into the bottles and headspace pressure.  No less than three points may be used to 


generate the standard curve.  A typical standard curve may use 0, 1, 5, 10, 20 and 40 ml of gas 


added to the standard curve bottles. 


The room temperature and barometric pressure (to two digits) should be recorded at the time of 


sampling.  One option for the barometer is Fisher Part #02-400 or 02-401.  Gas production by the 


sediment is expressed in terms of the volume (mL) of gas at standard temperature (0
o
C = 273


o
K) 


and pressure (1 atm = 30 inches of Hg) using Eqn.17. 


V2 =  
𝑃1 ∗ 𝑉1 ∗ 𝑇2


𝑇1 ∗ 𝑃2
 


Where:  V2 = volume of gas production at standard temperature and pressure 


  P1 = barometric pressure on day of sampling (inches of Hg) 


  V1 = volume of gas measured on day of sampling (mL) 


  T2 = standard temperature = 273
o
K 


  T1 = temperature on day of sampling (
o
C + 273 = 


o
K) 


  P2 = standard pressure = 30 inches Hg 


A estimation can be made of the total volume of anaerobic gas that will be produced in the 


bottles.  The gas production measured for each base fluid can be expressed as a percent of 


predicted total anaerobic gas production. 


5.1.1. Calculate the total amount of carbon in the form of the base fluid present in each 


bottle 


Each bottle is to contain 30 g dry weight sediment.  The base fluid concentration is 2000 


mg carbon/kg dry weight sediment.  Therefore: 


2000 mg carbon/kg sediment x (30 g/1000) = 60 mg carbon per bottle [18] 


5.1.2. Theory states that anaerobic microorganisms will convert 1 mole of carbon 


substrate into 1 mole of total anaerobic gas production 


Calculate the number of moles of carbon in each bottle. 


The molecular weight of carbon is 12 (i.e.  1 mole of carbon = 12 g). Therefore, the 


number of moles of carbon in each bottle can be calculated. 


(60 mg carbon per bottle/1000) 12 g/mole = 0.005 moles carbon [19] 


5.1.3. Calculate the predicted volume of anaerobic gas 
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One mole of gas equals 22.4 L (at standard temperature and pressure), therefore, 


 0.005 moles x 22.4 L = 0.112L (or 112 mL total gas production).  [20] 


Section 5.2 Gas Venting 


If the pressure in the serum bottle is too great for the pressure transducer or syringe, some of the 


excess gas must be wasted.  The best method to do this is to vent the excess gas right after 


measurement.  To do this, remove the barrel from a 10-mL syringe and fill it 1/3 full with water.  


This is then inserted into the bottle through the stopper using a small diameter (high gauge) 


needle.  The excess pressure is allowed to vent through the water until the bubbles stop.  This 


allows equalization of the pressure inside the bottle to atmospheric without introducing oxygen.  


The amount of gas vented (which is equal to the volume determined that day) must be kept track 


of each time the bottles are vented.  A simple way to do this in a spreadsheet format is to have a 


separate column in which cumulative vented gas is tabulated.  Each time the volume of gas in the 


cultures is analyzed, the total gas produced is equal to the gas in the culture at that time plus the 


total of the vented gas. 


To keep track of the methane lost in the venting procedure, multiply the amount of gas vented 


each time by the corrected % methane determined on that day.  The answer gives the volume of 


methane wasted.  This must be added into the cumulative totals similarly to the total gas 


additions. 


Section 6: Test Acceptability and Interpretation 


Section 6.1 Test acceptability 


At day 275 or when gas production has plateaued, whichever is first, the controls are evaluated to 


confirm that the test has been performed appropriately.  In order for this modification of the 


closed bottle biodegradation test to be considered acceptable, all the controls must meet the 


biodegradation levels indicated in Table 1.  The intermediate control hexadecene must produce at 


least 30% of the theoretical gas production.  This level may be reexamined after two years and 


more data has been generated. 


Table 1: Test Acceptability Criteria 


Concentration Percent Biodegradability as a Function of Gas Measurement 


 Positive control Squalane negative 


control 


Hexadecene intermediate 


control 


2000 mg carbon/kg > 60% theoretical < 5% theoretical > 30% theoretical 


 


Section 6.2 Interpretation 


In order for a fluid to pass the closed bottle test, the biodegradation of the base fluid as indicated 


by the total amount of total gas (or methane) generated once gas production has plateaued (or at 


the end of 275 days, which ever is first ) must be greater than or equal to the volume of gas (or 


methane) produced by the reference standard (internal elefin or ester). 
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The method for evaluating the data to determine whether a fluid has passed the biodegradation 


test must use the equations: 


% Theoretical gas production of reference fluid 


--------------------------------------------------------- < 1.0 


% Theoretical gas production of NAF 


Where:  NAF = stock base fluid being tested for compliance 


  Reference Fluid = C16-C18 internal olefin or C12-C14 or C8 ester reference fluid 
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Appendix B-1 


Methane measurement 


Section A1 Methane monitoring procedures 


The use of total gas production alone may result in an underestimation of the actual metabolism 


occurring since CO2 is slightly soluble in water.  An acceptable alternative method is to monitor 


methane production and total gas production.  This is easily done using GC analysis.  A direct 


injection of headspace gases can be made into a GC using almost any packed or capillary column 


with an FID detector.  Unless volatile fuels or solvents are present in the test material or the 


inocula, the only component of the headspace gas that can be detected using an FID detector is 


methane.  The percent methane in the headspace gas is determined by comparing the response of 


the sample injections to the response from injections of known percent methane standards.  The 


percent methane is corrected for water vapor saturation using Eqn.  8 and then converted to a 


volume of dry methane using Eqn.  9. 


Corrected % CH4  =  
%CH4


1 −
[𝐷 ∗ 22.4𝐿/𝑚𝑜𝑙


18 𝑔/𝑚𝑜𝑙 ∗ 1000


 


[A1] 


Where: 


D = the density of water vapor at saturation (g/m3, can be found in CRC Handbook of 


Chemistry and Physics) for the temperature of sampling. 


𝑉𝐶𝐻4
(𝑚𝑙) = (𝑆 + 𝑉) ∗


(𝑃 − 𝑃𝑤)


(𝑇 + 273)
∗


𝐶𝐻4


100
∗


273


760
 


[A2] 


where: VCH4 = the volume of methane in the bottle 


 S = volume of excess gas production (measured with a pressure transducer) 


 V = volume of the headspace in the culture bottle (total volume - liquid phase) 


 P = barometric pressure (mm Hg, measured with barometer) 


 T = temperature (C) 


 Pw = vapor pressure of water at T (mm Hg, can be found in CRC Handbook of  


   Chemistry and Physics) 


 CH4 = % methane in headspace gas (after correction for water vapor) 


The total volume of serum bottles sold as 125 mL bottles (Wheaton) is 154.8 mL. 


The volumes of methane produced are then compared to the volumes of methane in the controls 


to determine if a significant inhibition of methane production or a significant increase of methane 


production has been observed.  Effective statistical analyses are important, as variability in the 


results is common due to the heterogeneity of the inoculum’s source.  It is also common to 


observe that the timing of the initiation of culture activity is not equal in all of the cultures.  
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Expect a great variability over the period when the cultures are active, some replicates will start 


sooner than others, but all of the replicates should eventually reach similar levels of base fluid 


degradation and methane production. 


Section A2 Expected Methane Production Calculations 


The amount of methane expected can be calculated using the equation of Symons and Buswell 


(Eqn.  A3).  In the case of complete mineralization, all of the carbon will appear as wither CO2 


or CH4, thus the total moles of gas produced will be equal to the total moles of carbon in the 


parent molecule.  The use of the Buswell equation allows you to calculate the effects the redox 


potential will have on the distribution of the products in methanogenic cultures.  More reduced 


electron donors will allow the production of more methane, while more oxidized electron donors 


will cause a production of more carbon dioxide. 


CnHaObNcSd + (n-a/4 -b/2 + 7c/4 + d/2) H2 -a/8+b/4-5c/8 + d/4) CO2 + (n/2 


+a/8 -b/4 -3c/8-d/4) CH4 + cNH4HCO3 + dH2S. 


[A3] 


An example calculation of the expected methane volume in a culture fed 2000 mg/kg hexadecene 


is as follows.  The application of Symons and Buswell’s equation reveals that hexadecane 


(C16H32) will yield 4 moles of CO2 and 12 moles of CH4.  Assuming 30 g of dry sediment are 


added to the bottles with 2,334 mg hexadecene/kg dry sediment (i.e.  equivalent to 2000 mg 


carbon/kg dry sediment) the calculation is as follows. 


12 𝑚𝑜𝑙𝑒 𝐶𝐻4


𝑚𝑜𝑙𝑒 ℎ𝑒𝑥𝑎𝑑𝑒𝑐𝑒𝑛𝑒
∗


224𝐿


𝑚𝑜𝑙𝑒 𝐶𝐻4
∗


1000𝑚𝑙


𝐿
∗


1 𝑚𝑜𝑙𝑒 ℎ𝑒𝑥𝑎𝑑𝑒𝑐𝑒𝑛𝑒


2244 𝑔 ℎ𝑒𝑥𝑎𝑑𝑒𝑐𝑒𝑛𝑒
∗


23 𝑔 ℎ𝑒𝑥𝑎𝑑𝑒𝑐𝑒𝑛𝑒


𝑘𝑔 𝑑𝑟𝑦 𝑠𝑜𝑖𝑙


∗
0.03 𝑘𝑔


𝑐𝑢𝑙𝑡𝑢𝑟𝑒
= 84𝑚𝑙 


[A4] 


By subtracting the average amount of methane in control bottles from the test bottles and then 


dividing by the expected volume an evaluation of the completion of the process may be 


conducted. 
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Appendix B-2 


The Concentration Verification analyses is required at the beginning of the test to ensure 


homogeneity and confirm that the required amount of fluid was delivered to the sediments at the 


start of the test 


• Three samples per fluid need to be analyzed and achieve <20% Coefficient of 


Variability and an average of >70% to <120% of fluid delivered to sediment. 


• If a third party performs the analysis, then the laboratory should be capable of 


delivering the homogeneity data within seven days, in order to identify any samples 


that do not meet the homogeneity requirement as quickly as possible. 


• If one sediment/fluid set, out a multiple set batch of samples, fails these criteria, then 


that one set of samples must be discarded and a fresh set of spiked sediment prepared, 


started, and analyzed to ensure homogeneity.  The same stock sediment is used to 


prepare the replacement set(s). The remaining sets do not need to be re-mixed or 


restarted. 


• The re-mixed set(s) will need to be run the additional days as appropriate to ensure 


that the total number of days is the same for all sets of bottles, even though the 


specific days are not aligned. 


• Re-mixing of bottle sets can be performed multiple times as a result of a failure of the 


analytical criteria, until the holding time for the stock sediment has expired (60 days).  


If the problem set(s) has not fallen within the acceptable analytical criteria by then, it 


must not be part of the batch of bottles run.  If the problem batch is one of the 


controls, and those controls were not successfully prepared when the sediment 


holding time expired, then the entire test must be restarted. 


References 


The following references identify analytical methods that have historically been successful for 


achieving the analytical quality criteria 


Continental Shelf Associates report 1998.  Joint EPA/Industry screening survey to assess the 


deposition of drill cuttings and associated synthetic based mud on the seabed of the Louisiana 


continental shelf, Gulf of Mexico.  Analysis by Charlie Henry report Number IES/RCAT97-36 


GC-FID and GC/MS 


EPA Method 3550 for extraction with EPA Method 8015 for GC-FID 


Webster, L; Mackie, P.R.; Hird, S.J.; Munro, P.D.; Brown, N.A.  and Moffatt, C.F. (1997) 


Development of Analytical Methods for the Determination of Synthetic Mud Base Fluids in 


Marine Sediments Analyst 122:1485-1490. 
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Munro, P.D., B Croce, C.F.  Moffet, N.A Brown, A.D.  McIntosh, S.J.Hird, R.M.  Stagg.  1998.  


Solid-phase test for comparison for degradation rates of synthetic mud base fluids used in the off 


shore drilling industry.  Environ.  Toxicol.  Chem.  17:1951-1959. 
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Appendix B-3 


PROGRAM QUALITY ASSURANCE AND QUALITY CONTROL: 


Calibration 


• All equipment / instrumentation will be calibrated in accordance with the test method 


or the manufacture’s instructions and may be scheduled or triggered 


• Where possible, standards used in calibration will be traceable to a nationally 


recognized standard (e.g., certified standard by NIST) 


• All calibration activities will be documented and the records retained 


• The source, lot, batch number, and expiration date of all reagents used with be 


documented and retained 


Maintenance 


• All equipment / instrumentation will be maintained in accordance with the test 


method or the manufacture’s instructions and may be scheduled or triggered 


• All maintenance activities will be documented and the records retained 


Data Management and Handling 


• All primary (raw) data will be correct, complete, without selective reporting, and will 


be maintained 


• Hand-written data will be recorded in lab notebooks or electronically at the time of 


observation 


• All hand-written records will be legible and amenable to reproduction by electrostatic 


copiers 


• All changes to data or other records will be made by: 


¬ using a single line to mark-through the erroneous entry (maintaining original 


data legibility) 


¬ write the revision 


¬ initial, date, and provide revision code (see attached or laboratory’s equivalent) 


• All data entry, transcriptions, and calculations will be verified by a qualified person 


¬ verification will be documented by initials of verifier and date 


• Procedures will be in place to address data management procedures used (at 


minimum): 
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¬ Significant figures 


¬ Rounding practices 


¬ Identification of outliers in data series 


¬ Required statistics 


Document Control 


• All technical procedures, methods, work instructions, standard operating procedures 


must be documented and approved by laboratory management prior to the 


implementation 


• All primary data will be maintained by the contractor for a minimum of five (5) years 


Personnel and Training 


• Only qualified personnel shall perform laboratory activities 


• Records of staff training and experience will be available.  This will include initial 


and refresher training (as appropriate) 


Test Performance 


• All testing will done in accordance with the specified test methods 


• Receipt, arrival condition, storage conditions, dispersal, and accountability of the test 


article will be documented and maintained 


• Receipt or production, arrival or initial condition, storage conditions, dispersal, and 


accountability of the test matrix (e.g., sediment or artificial seawater) will be 


documented and maintained 


• Source, receipt, arrival condition, storage conditions, dispersal, and accountability of 


the test organisms (including inoculum) will be documented and maintained 


• Actual concentrations administered at each treatment level will be verified by 


appropriate methodologies 


• Any data originating at a different laboratory will be identified and the laboratory 


fully referenced in the final report. 
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Appendix C 


Determination of Crude Oil Contamination in Non Aqueous Drilling Fluids by Gas 


Chromatography/Mass Spectrometry (GC/MS) 


1.0 Scope and Application 


1.1 This method determines crude (formation) oil contamination, or other petroleum oil 


contamination, in non aqueous drilling fluids (NAFs) by comparing the gas 


chromatography/mass spectrometry (GC/MS) fingerprint scan and extracted ion scans 


of the test sample to that of an uncontaminated sample. 


1.2 This method can be used for monitoring oil contamination of NAFs or monitoring oil 


contamination of the base fluid used in the NAF formulations. 


1.3 Any modification of this method beyond those expressly permitted shall be considered 


as a major modification subject to application and approval of alternative test 


procedures. 


1.4 The gas chromatography/mass spectrometry portions of this method are restricted to use 


by, or under the supervision of analysts experienced in the use of GC/MS and in the 


interpretation of gas chromatograms and extracted ion scans.  Each laboratory that uses 


this method must generate acceptable results using the procedures described in Sections 


9.2, 10.1, and 13 of this method. 


2.0 Summary of Method 


2.1 Analysis of NAF for crude oil contamination is a step-wise process.  Qualitative 


assessment of the presence or absence of crude oil is performed first.  If crude oil is 


detected in this qualitative assessment, quantitative analysis of the crude oil 


concentration is performed.  When more data are available, the NIST calibration may 


need to be adjusted. 


2.2 A sample of NAF is centrifuged, to obtain a solids free supernate. 


2.3 The sample to be tested is prepared by removing an aliquot of the solids free supernate, 


spiking it with internal standard, and analyzing it using GC/MS techniques.  The 


components are separated by the gas chromatograph and detected by the mass 


spectrometer. 


2.4 Qualitative identification of crude oil contamination is performed by comparing the 


Total Ion Chromatograph (TIC) scans and Extracted Ion Profile (EIP) scans of test 


sample to that of uncontaminated base fluids, and examining the profiles for 


chromatographic signatures diagnostic of oil contamination. 


2.5 The presence or absence of crude oil contamination observed in the full scan profiles 


and selected extracted ion profiles determines further sample quantitation and reporting. 
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2.6 If crude oil is detected in the qualitative analysis, quantitative analysis is performed by 


calibrating the GC/MS using a designated NAF spiked with known concentrations of a 


designated oil. 


2.7 Quality is assured through reproducible calibration and testing of GC/MS system and 


through analysis of quality control samples. 


3.0 Definitions 


3.1 A NAF is one in which the continuous phase is a water immiscible fluid such as an 


oleaginous material (e.g., mineral oil, enhance mineral oil, paraffinic oil, or synthetic 


material such as olefins and vegetable esters). 


3.2 TIC-Total Ion Chromatograph. 


3.3 EIP-Extracted Ion Profile. 


3.4 TCB-1,3,5-trichlorobenzene is used as the internal standard in this method. 


3.5 SPTM-System Performance Test Mix standards are used to establish retention times 


and monitor detection levels. 


4.0 Interferences and Limitations 


4.1 Solvents, reagents, glassware, and other sample processing hardware may yield artifacts 


and/or elevated baselines causing misinterpretation of chromatograms. 


4.2 All Materials used in the analysis shall be demonstrated to be free from interferences by 


running method blanks.  Specific selection of reagents and purification of solvents by 


distillation in all-glass systems may be required. 


4.3 Glassware is cleaned by rinsing with solvent and baking at 400̊C for a minimum of 1 


hour. 


4.4 Interferences may vary from source to source, depending on the diversity of the samples 


being tested. 


4.5 Variations in and additions of base fluids and/or drilling fluid additives (emulsifiers, 


dispersants, fluid loss control agents, etc.) might also cause interferences and 


misinterpretation of chromatograms. 


4.6 Difference in light crude oils, medium crude oils, and heavy crude oils will result in 


different responses and thus different interpretation of scans and calculated percentages. 


5.0 Safety 


5.1 The toxicity or carcinogenicity of each reagent used in this method has not been 


precisely determined; however each chemical should be treated as a potential health 


hazard.  Exposure to these chemicals should be reduced to the lowest possible level. 
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5.2 Unknown samples may contain high concentration of volatile toxic compounds.  


Sample containers should be opened in a hood and handled with gloves to prevent 


exposure.  In addition, all sample preparation should be conducted in a fume hood to 


limit the potential exposure to harmful contaminates. 


5.3 This method does not address all safety issues associated with its use.  The laboratory is 


responsible for maintaining a safe work environment and a current awareness file of 


OSHA regulations regarding the safe handling of the chemicals specified in this 


method.  A reference file of material safety data sheets (MSDSs) should be available to 


all personnel involved in these analyses.  Additional references to laboratory safety can 


be found in References 16.1 through 16.3. 


5.4 NAF base fluids may cause skin irritation, protective gloves are recommended while 


handling these samples. 


6.0 Apparatus and Materials 


Note: Brand names, suppliers, and part numbers are for illustrative purposes only.  No 


endorsement is implied.  Equivalent performance may be achieved using apparatus and materials 


other than those specified here, but demonstration of equivalent performance meeting the 


requirements of this method is the responsibility of the laboratory. 


6.1 Equipment for glassware cleaning. 


6.1.1 Laboratory sink with overhead fume hood. 


6.1.2 Kiln-Capable of reaching 450̊C within 2 hours and holding 450̊C within ±10̊C, with 


temperature controller and safety switch (Cress Manufacturing Co., Santa Fe Springs, 


CA B31H or X31TS or equivalent). 


6.2 Equipment for sample preparation. 


6.2.1 Laboratory fume hood. 


6.2.2 Analytical balance-Capable of weighing 0.1 mg. 


6.2.3 Glassware. 


6.2.3.1 Disposable pipettes-Pasteur, 150 mm long by 5 mm ID (Fisher Scientific 13-678-6A, or 


equivalent) baked at 400C̊ for a minimum of 1 hour. 


6.2.3.2 Glass volumetric pipettes or gas tight syringes-1.0-mL ± 1% and 0.5-mL ± 1%. 


6.2.3.3 Volumetric flasks-Glass, class A, 10-mL, 50-mL and 100-mL. 


6.2.3.4 Sample vials-Glass, 1- to 3-mL (baked at 400̊C for a minimum of 1 hour) with PTFE-


lined screw or crimp cap. 
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6.2.3.5 Centrifuge and centrifuge tubes-Centrifuge capable of 10,000 rpm, or better, 


(International Equipment Co., IEC Centra MP4 or equivalent) and 50-mL centrifuge 


tubes (Nalgene, Ultratube, Thin Wall 25́89 mm, #3410-2539). 


6.3 Gas Chromatograph/Mass Spectrometer (GC/MS): 


6.3.1 Gas Chromatograph-An analytical system complete with a temperature-programmable 


gas chromatograph suitable for split/splitless injection and all required accessories, 


including syringes, analytical columns, and gases. 


6.3.1.1 Column-30 m (or 60 m) ́ 39 0.32 mm ID (or 0.25 mm ID) 1mm film thickness (or 


0.25mm film thickness) silicone-coated fused-silica capillary column (J&W Scientific 


DB-5 or equivalent). 


6.3.2 Mass Spectrometer-Capable of scanning from 35 to 500 amu every 1 sec or less, using 


70 volts (nominal) electron energy in the electron impact ionization mode (Hewlett 


Packard 5970MS or comparable). 


6.3.3 GC/MS interface-the interface is a capillary-direct interface from the GC to the MS. 


6.3.4 Data system-A computer system must be interfaced to the mass spectrometer.  The 


system must allow the continuous acquisition and storage on machine-readable media 


of all mass spectra obtained throughout the duration of the chromatographic program.  


The computer must have software that can search any GC/MS data file for ions of a 


specific mass and that can plot such ion abundance versus retention time or scan 


number.  This type of plot is defined as an Extracted Ion Current Profile (EIP). Software 


must also be available that allows integrating the abundance in any total ion 


chromatogram (TIC) or EIP between specified retention time or scan-number limits.  It 


is advisable that the most recent version of the EPA/NIST Mass Spectral Library be 


available. 


7.0 Reagents and Standards 


7.1 Methylene chloride-Pesticide grade or equivalent.  Used when necessary for sample 


dilution. 


7.2 Standards-Prepare from pure individual standard materials or purchased as certified 


solutions.  If compound purity is 96% or greater, the weight may be used without 


correction to compute the concentration of the standard. 


7.2.1 Crude Oil Reference- NIST 1582 Petroleum Crude Oil Standard Reference Material 


(U.S.  Department of commerce national Institute of Standards and Technology, 


Gaithersburg, MD 20899).  Alternative NIST Method 2779 can be used for the 


purposes.  This oil will be used in the calibration procedures. 


7.2.2 Synthetic Base Fluid-Obtain a sample of clean NAF base fluid (as sent from the 


supplier- has not been circulated downhole).  This NAF base fluid will be used in the 


calibration procedures. 
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7.2.3 Internal standard-Prepare a 0.01 g/mL solution of 1,3,5-trichlorobenzene (TCB). 


Dissolve 1.0 g of TCB in methylene chloride and dilute to volume in a 100-mL 


volumetric flask.  Stopper, vortex, and transfer the solution to a 150-mL bottle with 


PTFE-lined cap.  Label appropriately, and store at ́5̊C to 20̊C.  Mark the level of the 


meniscus on the bottle to detect solvent loss. 


7.2.4 GC/MS system performance test mix (SPTM) standards-The SPTM standards used in 


the development of this method contained octane, decane, dodecane, tetradecane, 


tetradecene, toluene, ethylbenzene, 1,2,4-trimethylbenzene, 1-methylnaphthalene and 


1,3- dimethylnaphthalene.  These compounds can be purchased individually, obtained 


as a mixture, or substituted for by a comparable mixture (i.e.  Supelco, Catalog No.4-


7300).  Prepare a high concentration of the SPTM standard at 62.5 mg/mL (total SPTM 


mixture) in methylene chloride.  Prepare a medium concentration SPTM standard at 


1.25 mg/mL by transferring 1.0 mL of the 62.5 mg/mL solution into a 50 mL 


volumetric flask and diluting to the mark with methylene chloride.  Finally, prepare a 


low concentration SPTM standard at 0.125 mg/mL by transferring 1.0 mL of the 1.25 


mg/mL solution into a 10-mL volumetric flask and diluting to the mark with methylene 


chloride. 


7.2.5 Crude oil/drilling fluid calibration standards-Prepare a 4-point crude oil/drilling fluid 


calibration at concentrations of 0% (no spike-clean drilling fluid), 0.5%, 1.0%, and 


2.0% by volume according to the procedures outlined below using the Reference Crude 


Oil: 


7.2.5.1 Label 4 vials with the following identification: Vial 1-0%Crude in NAF drilling fluid, 


Vial 2-0.5%Crude in NAF drilling fluid, Vial 3-1%Crude in NAF drilling fluid, and 


Vial 4-2%Crude in NAF drilling fluid. 


7.2.5.2 Vial 1 will not be spiked with Reference Oil in order to retain a “0%” oil concentration, 


add 5 mL of clean NAF base fluid only. 


7.2.5.3 Weigh 90.5 mg of NIST Crude Oil into Vial 2 and add 5 mL of clean NAF base fluid.  


This will be the 0.5% Crude equivalent in NAF mud standard. 


7.2.5.4 Weigh 181 mg of NIST Crude Oil into Vial 3 and add 5 mL of clean NAF base fluid.  


This will be the 1.0% Crude equivalent in NAF mud standard. 


7.2.5.5 Weigh 362 mg in NIST Crude Oil in Vial 4 and add 5 mL clean NAF base fluid.  This 


will be the 2.0% Crude Equivalent in NAF mud standard 


7.2.5.6 Thoroughly mix the contents of each of the 4 vial by shaking vigorously., 


7.2.5.7 Weigh 0.5 g of the mixture from Vial 1 directly into a tared and appropriately labeled 


GC straight vial.  Spike the 0.5-g supernate with 500 µL of the 0.01g/mL 1,3,5-


trichlorobenzene internal standard solution (see 7.2.3), dilute with methylene chloride, 


cap with a Teflon lined crimp cap, and vortex for ca.  10 sec. 


7.2.5.8 Repeat step 7.2.5.7 except use 0.5 g from Vial 2. 
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7.2.5.9 Repeat step 7.2.5.7 except use 0.5 g from Vial 3. 


7.2.5.10 Repeat step 7.2.5.7 except use 0.5 g from Vial 4. 


7.2.5.11 These 4 crude/oil drilling fluid calibration standards are now used for qualitative and 


quantitative GC/MS analysis. 


7.2.6 Precision and recovery standard (mid level crude oil/drilling fluid calibration standard)- 


Prepare a mid point crude oil/drilling fluid calibration using NAF base fluid and 


Reference Oil at a concentration of 1.0% by volume.  Prepare this standard according to 


the procedures outlined in Section 7.2.5.4. . Remove and spike with internal standard, as 


many 0.5-g aliquots as needed to complete the GC/MS analysis (see Section 11.6- 


bracketing authentic samples every 12 hours with precision and recovery standard) and 


the initial demonstration exercise described in Section 9.2. 


7.2.7 Stability of standards 


7.2.7.1 When not used, standards are stored in the dark, at ́5 to ́20̊C in screw-capped vials with 


PTFE-lined lids.  A mark is placed on the vial at the level of the solution so that solvent 


loss by evaporation can be detected.  The vial is brought to room temperature prior to 


use. 


7.2.7.2 Solutions used for quantitative purposes shall be analyzed within 48 hours of 


preparation and on a monthly basis thereafter for signs of degradation.  Standard will 


remain acceptable if the peak area remains within ±15% of the area obtained in the 


initial analysis of the standard. 


8.0 Sample Collection Preservation and Storage 


8.1 NAF samples and base fluid samples are collected in 100-to 200-mL glass bottles with 


PTFE-or aluminum foil lined caps. 


8.2 Samples collected in the field will be stored refrigerated until time of preparation (not 


necessary for routine sample). 


8.3 Sample and extract holding times for this method have not yet been established.  


However, based on tests experience samples should be analyzed within seven to ten 


days of collection and extracts analyzed within seven days of preparation. 


8.4 After completion of GC/MS analysis, extracts should be refrigerated at ca. 4̊C until 


further notification of sample disposal. 


9.0 Quality Control 


9.1 Each laboratory that uses this method is required to operate a formal quality assurance 


program (Reference 16.4).  The minimum requirements of this program consist of an 


initial demonstration of laboratory capability, and ongoing analysis of standards, and 


blanks as a test of continued performance, analyses of spiked samples to assess 
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accuracy and analysis of duplicates to assess precision.  Laboratory performance is 


compared to established performance criteria to determine if the results of analyses 


meet the performance characteristics of the method. 


9.1.1 The analyst shall make an initial demonstration of the ability to generate acceptable 


accuracy and precision with this method.  This ability is established as described in 


Section 9.2. 


9.1.2 The analyst is permitted to modify this method to improve separations or lower the cost 


of measurements, provided all performance requirements are met.  Each time a 


modification is made to the method, the analyst is required to repeat the calibration 


(Section 10.4) and to repeat the initial demonstration procedure described in Section 


9.2. 


9.1.3 Analyses of blanks are required to demonstrate freedom from contamination.  The 


procedures and criteria for analysis of a blank are described in Section 9.3. 


9.1.4 An analysis of a matrix spike sample is required to demonstrate method accuracy.  The 


procedure and QC criteria for spiking are described in Section 9.4. 


9.1.5 Analysis of a duplicate field sample is required to demonstrate method precision.  The 


procedure and QC criteria for duplicates are described in Section 9.5. 


9.1.6 Analysis of a sample of the clean NAF(s) (as sent from the supplier-has not been 


circulated downhole) used in the drilling operations is required. 


9.1.7 The laboratory shall, on an ongoing basis, demonstrate through calibration verification 


and the analysis of the precision and recovery standard (Section 7.2.6) that the analysis 


system is in control.  These procedures are described in Section 11.6. 


9.1.8 The laboratory shall maintain records to define the quality of data that is generated. 


9.2 Initial precision and accuracy-The initial precision and recovery test is performed using 


the precision and recovery standard (1% by volume Crude Equivalent in NAF drilling 


fluid).  The laboratory shall generate acceptable precision and recovery by performing 


the following operations. 


9.2.1 Prepare four separate aliquots of the precision and recovery standard using the 


procedure outlined in Section 7.2.6.  Analyze these aliquots using the procedures 


outlined in Section 11. 


9.2.2 Using the results of the set of four analyses, compute the average recovery (X) in 


weight percent and the standard deviation of the recovery (s) for each sample. 


9.2.3 If s and X meet the acceptance criteria of 80% to 110%, system performance is 


acceptable and analysis of samples may begin.  If, however, s exceeds the precision 


limit or X falls outside the range for accuracy, system performance is unacceptable.  In 


this event, review this method, correct the problem, and repeat the test. 
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9.2.4 Accuracy and precision-The average percent recovery (P) and the standard deviation of 


the percent recovery (Sp) Express the accuracy assessment as a percent recovery 


interval from P-2Sp to P+2Sp. For example, if P=90% and Sp=10% for four analyses of 


crude oil in NAF, the accuracy interval is expressed as 70% to 110%. Update the 


accuracy assessment on a regular basis. 


9.3 Blanks-Rinse glassware and centrifuge tubes used in the method with ca.  30 mL of 


methylene chloride, remove a 0.5-g aliquot of the solvent, spike it with the 500 mL of 


the internal standard solution (Section 7.2.3) and analyze a 1-mL aliquot of the blank 


sample using the procedure in Section 11.  Compute results per Section 12. 


9.4 Matrix spike sample-Prepare a matrix spike sample according to procedure outlined in 


Section 7.2.6.  Analyze the sample and calculate the concentration (% oil) in the drilling 


fluid and % recovery of oil from the spiked drilling fluid using the methods described in 


Sections 11 and 12. 


9.5 Duplicates-A duplicate field sample is prepared according to procedures outlined in 


Section 7.3 and analyzed according to Section 11.  The relative percent difference 


(RPD) of the calculated concentrations should be less than 15%. 


9.5.1 Analyze each of the duplicates per the procedure in Section 11 and compute the results 


per Section 12. 


9.5.2 Calculate the relative percent difference (RPD) between the two results per the 


following equation: 


RPD = 


D1 - D2 


------------ 


(D1 + D2) /2 


where: 


D1 = Concentration of crude oil in the sample 


D2 = Concentration of crude oil in the duplicate sample 


9.5.3 If the RPD criteria are not met, the analytical system shall be judged to be out of 


control, and the problem must be immediately identified and corrected and the sample 


batch re-analyzed. 


9.6 Preparation of the clean NAF sample is performed according to procedures outlined in 


Section 7.3 except that the clean NAF (drilling fluid that has not been circulated 


downhole) is used.  Ultimately the oil-equivalent concentration from the TIC or EIP 


signal measured in the clean NAF sample will be subtracted from the corresponding 


authentic field samples in order to calculate the true contaminant concentration (% oil) 


in the field samples (see Section 12). 


9.7 The specifications contained in this method can be met if the apparatus used is 


calibrated properly, then maintained in a calibrated state.  The standards used for initial 


precision and recovery (Section 9.2) and ongoing precision and recovery (Section 11.6) 
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shall be identical, so that the most precise results will be obtained.  The GC/MS 


instrument will provide the most reproducible results if dedicated to the setting and 


conditions required for the analyses given in this method. 


9.8 Depending on specific program requirements, field replicates and field spikes of crude 


oil into samples may be required when this method is used to assess the precision and 


accuracy of the sampling and sample transporting techniques. 


10.0 Calibration 


10.1 Establish gas chromatographic/mass spectrometer operating conditions given in Table 1 


below.  Perform the GC/MS system hardware-tune as outlined by the manufacture.  The 


gas chromatograph is calibrated using the internal standard technique.  Note: Because 


each GC is slightly different, it may be necessary to adjust the operating conditions 


(carrier gas flow rate and column temperature and temperature program) slightly until 


the retention times in Table 2 are met. 


TABLE 1.-GAS CHROMATOGRAPH/MASS SPECTROMETER (GC/MS) OPERATING 


CONDITIONS 


Parameter Setting 


Injection port  ................................................  280 C.   


Transfer line  .................................................  280 C.   


Detector 280 C.  ............................................  280 C.   


Initial Temperature 50 C. ..............................  50 C.   


Initial Time ...................................................  5 minutes. 


Ramp  ............................................................  50 to 300 C @ 5 C per minute.   


Final Temperature  ........................................  300 C. 


Final Hold  ....................................................  20 minutes or until all peaks have eluted. 


Carrier Gas  ...................................................  Helium. 


Flow rate  ......................................................  As required for standard operation. 


Split ratio  ......................................................  As required to meet performance criteria (~1:100). 


Mass range  ...................................................  35 to 600 amu. 
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TABLE 2.-APPROXIMATE RETENTION TIMES FOR COMPOUNDS  


Compound Approximate Retention Time 


(minutes) 


Toluene  .........................................................  5.6 


Octane, n-C8  ................................................. 7.2 


Ethylbenzene  ................................................. 10.3 


1,2,4-Trimethylbenzene  ................................ 16.0 


Decane, n-C10  ............................................... 16.1 


TCB (Internal Standard)  ............................... 21.3 


Dodecane, n-C12  ........................................... 22.9 


1-Methylnaphthalene  .................................... 26.7 


1-Tetradecene  ................................................ 28.4 


Tetradecane, n-C14  ....................................... 28.7 


1,3-Dimethylnaphthalene  .............................. 29.7 


 


10.2 Internal standard calibration procedure-1,3,5-trichlorobenzene (TCB) has been shown to 


be free of interferences from diesel and crude oils and is a suitable internal standard. 


10.3 The system performance test mix standards prepared in Section 7.2.4 are primarily used 


to establish retention times and establish qualitative detection limits. 


10.3.1 Spike a 500-µL aliquot of the 1.25 mg/mL SPTM standard with 500 µL of the TCB 


internal standard solution. 


10.3.2 Inject 1.0 µL of this spiked SPTM standard onto the GC/MS in order to demonstrate 


proper retention times.  For the GC/MS used in the development of this method the ten 


compounds in the mixture had typical retention times shown in Table 2 above.  


Extracted ion scans for m/z 91 and 105 showed a maximum abundance of 400,000. 


10.3.3 Spike a 500-µL aliquot of the 0.125 mg/mL SPTM standard with 500 µL of the TCB 


internal standard solution. 


10.3.4 Inject 1.0 mL of this spiked SPTM standard onto the GC/MS to monitor detectable 


levels.  For the GC/MS used in the development of this test all ten compounds showed a 


minimum peak height of three times signal to noise.  Extracted ion scans for m/z 91 and 


105 showed a maximum abundance of 40,000. 


10.4 GC/MS crude oil/drilling fluid calibration -There are two methods of quantification: 


Total Area Integration (C8-C13) and EIP Area Integration using m/z’s 91 and 105.  The 


EIP Area Integration method should be used as the primary method for quantifying oil 


in NAFs and enhanced mineral oil (EMO) based drilling fluid.  Inject 1.0 µL of each of 


the four crude oil/drilling fluid calibration standards prepared in Section 7.2.5 into the 


GC/MS.  The internal standard should elute approximately 21-22 minutes after 


injection.  For the GC/MS used in the development of this method, the internal standard 


peak was (35 to 40)% of full scale at an abundance of about 3.5e+07. 
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10.4.1 Total Area Integration Method-For each of the four calibration standards obtain the 


following: Using a straight baseline integration technique, obtain the total ion 


chromatogram (TIC) area from C8 to C13.  Obtain the TIC area of the internal standard 


(TCB). Subtract the TCB area from the C8-C13 area to obtain the true C8-C13 area.  


Using the C8-C13 and TCB areas, and known internal standard concentration, generate 


a linear regression calibration using the internal standard method.  The r 2 value for the 


linear regression curve should be ³ 0.998.  Some synthetic fluids might have peaks that 


elute in the window and would interfere with the analysis.  In this case the integration 


window can be shifted to other areas of scan where there are no interfering peaks from 


the synthetic base fluid. 


10.4.2  EIP Area Integration-For each of the four calibration standards generate Extracted Ion 


Profiles (EIPs) for m/z 91 and 105.  Using straight baseline integration techniques, 


obtain the following EIP areas: 


10.4.2.1 For m/z 91 integrate the area under the curve from approximately 10.5 minutes to 25 


minutes, including the internal standard.  The internal standard area is used in the 


calculations. 


10.4.2.2 For m/z 105 integrate the area under the curve from approximately 10.5 minutes to 25 


minutes. 


10.4.2.4 Using the EIP areas for TCB, m/z 91 and m/z105, and the known concentration of 


internal standard.  Calculate the ratio of the total m/z105 area divided by the internal 


standard area at m/z 91.  Generate linear regression calibration curves for the ratios 


using the internal standard method.  The r 2 value for the each of the EIP linear 


regression curves should be ³ 0.998. 


10.4.2.5 Some base fluids might produce a background level that would show up on the 


extracted ion profiles, but there should not be any real peaks (signal to noise ratio of 


1:3) from the clean base fluids. 


11.0 Procedure 


11.1 Sample Preparation- 


11.1.1 Mix the authentic field sample (drilling fluid) well.  Transfer (weigh) a 30-g aliquot of 


the sample to a labeled centrifuge tube. 


11.1.2 Centrifuge the aliquot for a minimum of 15 min at approximately 15,000 rpm, in order 


to obtain a solids free supernate. 


11.1.3 Weigh 0.5 g of the supernate directly into a tared and appropriately labeled GC straight 


vial. 


11.1.4 Spike the 0.5-g supernate with 500 µL of the 0.01g/mL 1,3,5-trichlorobenzene internal 


standard solution (see 7.2.3), dilute with methylene chloride, cap with a Teflon lined 


crimp cap, and vortex for ca.  10 sec. 
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11.1.5 The sample is ready for GC/MS analysis. 


11.2 Gas Chromatography.  Table 1 summarizes the recommended operating conditions for 


the GC/MS.  Retention times for the n-alkanes obtained under these conditions are 


given in Table 2.  Other columns, chromatographic conditions, or detectors may be used 


if initial precision and accuracy requirements (Section 9.2) are met.  The system is 


calibrated according to the procedures outlined in Section 10, and verified every 12 


hours according to Section 11.6. 


11.2.1 Samples should be prepared (extracted) in a batch of no more than 20 samples.  The 


batch should consist of 20 authentic samples, 1 blank (Section 9.3), 1 matrix spike 


sample (9.4), and 1 duplicate field sample (9.5), and a prepared sample of the 


corresponding clean NAF used in the drilling process. 


11.2.2 An analytical sequence is run on the GC/MS where the 3 SPTM standards (Section 


7.2.4) containing internal standard are analyzed first, followed by analysis of the four 


GC/MS crude oil/drilling fluid calibration standards (Section 7.2.5), analysis of the 


blank, matrix spike sample, the duplicate sample, the clean NAF sample, followed by 


the authentic samples. 


11.2.3 Samples requiring dilution due to excessive signal should be diluted using methylene 


chloride. 


11.2.4 Inject 1.0 µL of the test sample or standard into the GC, using the conditions in Table 1. 


11.2.5 Begin data collection and the temperature program at the time of injection. 


11.2.6 Obtain a TIC and EIP fingerprint scans of the sample (Table 3). 


11.2.7 If the area of the C8 to C13 peaks exceeds the calibration range of the system, dilute a 


fresh aliquot of the test sample weighing < 0.50-g and reanalyze. 


11.2.8 Determine the C8 to C13 TIC area, the TCB internal standard area, and the areas for the 


m/z 91 and 105 EIPs. These are used in the calculation of oil concentration in the 


samples (see Section 12). 







115 


4821-3843-4123.v1 


TABLE 3.-RECOMMENDED ION MASS NUMBERS 


Selected Ion Mass Numbers Corresponding Aromatic Compounds Typical retention 


times (in minutes) 


91...............................................  Methylbenzene  ...........................................   6.0 


 Ethylbenzene  ..............................................   10.3 


 1,4-Dimethylbenzene  .................................   10.9 


 1,3-Dimethylbenzene  .................................   10.9 


 1,2-Dimethylbenzene  .................................   10.9 


105.............................................  1,3,5-Trimethylbenzene  .............................   15.1 


   


 1,2,4-Trimethylbenzene  .............................   16.0 


 1,2,3-Trimethylbenzene  .............................   17.4 


156.............................................  2,6-Dimethylnaphthalene  ...........................   28.9 


 1,2-Dimethylnaphthalene  ...........................   29.4 


 1,3-Dimethylnaphthalene  ...........................   29.7 


 


11.2.9 Observe the presence of peaks in the EIPs that would confirm the presence of any target 


aromatic compounds.  Using the EIP areas and EIP linear regression calibrations 


determine the amount of crude oil contamination equivalent in the sample. 


11.3 Qualitative Identification- 


11.3.1  Qualitative identification is accomplished by comparison of the TIC and EIP area data 


from an authentic sample to the TIC and EIP area data from the calibration standards 


(Section 10.4). Crude oil is identified by the presence of C10 to C13 n-alkanes and 


corresponding target aromatics. 


11.3.2 Using the calibration data, establish the identity of the C8 to C13 peaks in the 


chromatogram of the sample.  Using the calibration data, establish the identity of any 


target aromatics present on the extracted ion scans. 


11.3.3 Crude oil is not present in a detectable amount in the sample if there are no target 


aromatics seen on the extracted ion scans.  The experience of the analyst shall weigh 


heavily in the determination of the presence of peaks at a signal-to-noise ratio of 3 or 


greater. 


11.3.4 If the chromatogram shows n-alkanes from C8 to C13 and target aromatics to be 


present, contamination by crude oil or diesel should be suspected and quantitative 


analysis should be determined.  If there are no n-alkanes present that are not seen on the 


blank, and no target aromatics are seen, the sample can be considered to be free of 


contamination. 


11.4 Quantitative Identification- 


11.4.1 Determine the area of the peaks from C8 to C13 as outlined in the calibration section 


(10.4.1). If the area of the peaks for the sample is greater than that for the clean NAF 


(base fluid) use the crude oil/drilling fluid calibration TIC linear regression curve to 
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determine approximate crude oil contamination. (This step will be difficult for NAF 


samples that have measurable amounts of C8 to C13 peaks in the clean fluid.  The EIPs 


should be used for quantitation of crude oil). 


11.4.2 Using the EIPs outlined in Section 10.4.2 determine the presence of any target 


aromatics.  Using the integration techniques outlined in Section 10.4.2 to obtain the EIP 


areas for m/z 91 and 105.  Use the crude oil/drilling fluid calibration EIP ratio linear 


regression curves to determine approximate crude oil contamination. 


11.5 Complex Samples- 


11.5.1 The most common interferences in the determination of crude oil can be from mineral 


oil, diesel oil, and proprietary additives in drilling fluids. 


11.5.2 Mineral oil can typically be identified by it lower target aromatic content, and narrow 


range of strong peaks. 


11.5.3 Diesel oil can typically be identified by low amounts of n-alkanes from C7 to C9, and 


the absence of n-alkanes greater than C25. 


11.5.4 Crude oils can usually be distinguished by the presence of high aromatics, increased 


intensities of C8 to C13 peaks, and/or the presence of higher hydrocarbons of C25 and 


greater (which may be difficult to see in some synthetic fluids at low contamination 


levels). 


11.5.4.1 Oil condensates from gas wells are low in molecular weight and will normally produce 


strong chromatographic peaks in the C8-C13 range.  If a sample of the gas condensate 


crude oil from the formation is available, the oil can be distinguished from other 


potential sources of contamination by using it to prepare a calibration standard. 


11.5.4.2 Asphaltene crude oils with API gravity <20 may not produce chromatographic peaks 


strong enough to show contamination at levels of the calibration.  Extracted ion peaks 


should be easier to see than increased intensities for the C8 to C13 peaks.  If a sample of 


asphaltene crude from the formation is available, a calibration standard should be 


prepared. 


11.6 System and Laboratory Performance- 


11.6.1 At the beginning of each 8-hour shift during which analyses are performed, GC crude 


oil/drilling fluid calibration and system performance test mixes are verified.  For these 


tests, analysis of the medium-level calibration standard (1-% Reference Oil in IO Lab 


drilling fluid, and 1.25 mg/mL SPTM with internal standard) shall be used to verify all 


performance criteria.  Adjustments and/or re-calibration (per Section 10) shall be 


performed until all performance criteria are met.  Only after all performance criteria are 


met may samples and blanks be analyzed. 


11.6.2 Inject 1.0 mL of the medium-level GC/MS crude oil/drilling fluid calibration standard 


into the GC instrument according to the procedures in Section 11.2.  Verify that the 
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linear regression curves for both TIC area and EIP areas are still valid using this 


continuing calibration standard. 


11.6.3 After this analysis is complete, inject 1.0 mL of the 1.25 mg/mL SPTM (containing 


internal standard) into the GC instrument and verify the proper retention times are met 


(see Table 2). 


11.6.4 Retention times-Retention time of the internal standard.  The absolute retention time of 


the TCB internal standard should be within the range 21.0 ± 0.5 minutes.  Relative 


retention times of the n-alkanes: The retention times of the n-alkanes relative to the 


TCB internal standard shall be similar to those given in Table 2. 


12.0 Calculations 


The concentration of oil in NAFs drilling fluids is computed relative to peak areas 


between C8 and C13 (using the Total Area Integration method) or peak areas from 


extracted ion profiles (using the Extracted Ion Profile Method). In either case, there is a 


measurable amount of peak area, even in clean drilling fluid samples, due to spurious 


peaks and electrometer ‘‘noise’’ that contributes to the total signal measured using either 


of the quantitation methods.  In this procedure, a correction for this signal is applied, 


using the blank or clean sample correction technique described in American Society for 


Testing Materials (ASTM) Method D-3328-90, Comparison of Waterborne Oil by Gas 


Chromatography.  In this method, the ‘‘oil equivalents’’ measured in a blank sample by 


total area gas chromatography are subtracted from that determined for a field sample to 


arrive at the most accurate measure of oil residue in the authentic sample. 


12.1 Total Area Integration Method 


12.1.1 Using C8 to C13 TIC area, the TCB area in the clean NAF sample and the TIC linear 


regression curve, compute the oil equivalent concentration of the C8 to C13 retention 


time range in the clean NAF.  Note: The actual TIC area of the C8 to C13 is equal to the 


C8 to C13 area minus the area of the TCB. 


12.1.2 Using the corresponding information for the authentic sample, compute the oil 


equivalent concentration of the C8 to C13 retention time range in the authentic sample. 


12.1.3 Calculate the concentration (% oil) of oil in the sample by subtracting the oil equivalent 


concentration (% oil) found in the clean NAF from the oil equivalent concentration 


(% oil) found in the authentic sample.  The C8 to C13 TIC area will not work well for 


clean NAF samples that contain measurable amounts of paraffins in the C8 to C13 


range. 


12.2  EIP Area Integration Method 


12.2.1 Using the ratio of the 105 EIP area to the TCB m/z 91 EIP area in the clean NAF 


sample, and the appropriate EIP linear regression curve, compute the oil equivalent 


concentration of the in the clean NAF. 
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12.2.2 Using the corresponding information for the authentic sample, compute its oil 


equivalent concentration. 


12.2.3 If the ratio of the of the 105 EIP area to the TCB m/z 91 EIP area for the authentic 


sample is greater than that for the 1% formation oil equivalent calibration standard, the 


sample is considered contaminated with formation oil. 


13.0 Method Performance 


13.1 Specification in this method are adopted from EPA Method 1663, Differentiation of 


Diesel and Crude Oil by GC/FID (Reference 16.4). 


13.2 Single laboratory method performance using an Internal Olefin (IO) drilling fluid 


fortified at 0.5% oil using a 35 API gravity oil was: 


Precision and accuracy 94±4%  


Accuracy interval-86.3% to 102% 


Relative percent difference in duplicate analysis-6.2% 


14.0 Pollution Prevention 


14.1 The solvent used in this method poses little threat to the environment when recycled and 


managed properly. 


15.0 Waste Management 


15.1 It is the laboratory’s responsibility to comply with all federal, state, and local 


regulations governing waste management, particularly the hazardous waste 


identification rules and land disposal restriction, and to protect the air, water, and land 


by minimizing and controlling all releases from fume hoods and bench operations.  


Compliance with all sewage discharge permits and regulations is also required. 


15.2 All authentic samples (drilling fluids) failing the RPE (fluorescence) test (indicated by 


the presence of fluorescence) shall be retained and classified as contaminated samples.  


Treatment and ultimate fate of these samples is not outlined in this SOP. 


15.3 For further information on waste management, consult “The Waste Management 


Manual for Laboratory Personnel,” and “Less is Better: Laboratory Chemical 


Management for Waste Reduction,” both available from the American Chemical 


Society’s Department of Government Relations and Science Policy, 1155 16th Street 


NW, Washington, D.C. 20036. 


16.0 References 


16.1 Carcinogens-‘‘Working With Carcinogens.’’ Department of Health, Education, and 


Welfare, Public Health Service, Centers for Disease Control [available through National 


Technical Information Systems, 5285 Port Royal Road, Springfield, VA 22161, 


document no. PB-277256]: August 1977. 
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16.2 “OSHA Safety and Health Standards, General Industry [29 CFR 1910], Revised.” 


Occupational Safety and Health Administration, OSHA 2206.  Washington, DC: 


January 1976. 


16.3 “Handbook of Analytical Quality Control in Water and Wastewater Laboratories.”  


USEPA, EMSSL-CI, EPA-600/4-79-019.  Cincinnati, OH: March 1979. 


16.4 “Method 1663, Differentiation of Diesel and Crude Oil by GC/FID, Methods for the 


Determination of Diesel, Mineral, and Crude Oils in Offshore Oil and Gas Industry 


Discharges,” EPA 821-R-92-008, Office of Water Engineering and Analysis Division, 


Washington, DC: December 1992. 
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Appendix D 


Table 1: Produced Water Critical Dilutions  


Table 1-A: Critical Dilution (Percent Effluent) for Discharges with a Depth Difference 


Between the Discharge Pipe and the Sea Floor of Greater than 0 Meters to 4 Meters 


Discharge Rate Pipe Diameter (inches) 


(bbl/day) >0” to 


5” 


>5” to 


7” 


>7” to 9” >9” to 11” >11” to 


15” 


>15” 


0 to 500 0.07 0.20 0.16 0.13 0.10 0.08 


501 to 1000 0.16 0.39 0.32 0.26 0.20 0.16 


1001 to 2000 0.35 0.35 0.63 0.56 0.40 0.31 


2001 to 3000 0.55 0.54 0.94 0.79 0.60 0.47 


3001 to 4000 0.89 0.85 0.85 0.85 0.85 0.85 


4001 to 5000 1.14 1.09 1.08 1.08 1.08 1.08 


5001 to 6000 1.40 1.35 1.30 1.31 1.31 1.31 


6001 to 7000 1.66 1.59 1.51 1.53 1.53 1.54 


7001 to 8000 1.90 1.83 1.75 1.74 1.73 1.73 


8001 to 9000 2.13 2.07 2.00 1.94 1.93 1.94 


9001 to 10,000 2.38 2.30 2.21 2.13 2.13 2.14 


10,001 to 15,000 3.15 3.39 3.28 3.18 3.04 3.04 


15,001 to 20,000 4.34 4.39 4.25 4.15 3.83 3.92 


20,001 to 25,000 5.14 5.43 5.20 5.17 4.77 4.46 


25,001 to 35,000 6.36 7.18 7.18 6.86 6.56 5.96 


35,001 to 50,000 7.29 8.91 9.44 9.20 8.62 8.03 


50,001 to 75,000 8.33 10.52 11.72 12.22 11.34 10.90 
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Table 1-B: Critical Dilution (Percent Effluent) for Discharges with a Depth Difference 


Between the Discharge Pipe and the Sea Floor of Greater than 4 Meters to 6 Meters 


Discharge Rate Pipe Diameter (inches) 


(bbl/day) >0” to 


5” 


>5” to 


7” 


>7” to 9” >9” to 11” >11” to 


15” 


>15” 


0 to 500 0.07 0.14 0.11 0.09 0.07 0.05 


501 to 1000 0.10 0.27 0.22 0.18 0.14 0.11 


1001 to 2000 0.18 0.18 0.44 0.37 0.28 0.22 


2001 to 3000 0.29 0.29 0.66 0.55 0.42 0.33 


3001 to 4000 0.40 0.39 0.39 0.74 0.56 0.43 


4001 to 5000 0.51 0.50 0.49 0.92 0.70 0.54 


5001 to 6000 0.75 0.73 0.70 0.71 0.70 0.70 


6001 to 7000 0.90 0.87 0.83 0.82 0.83 0.83 


7001 to 8000 1.05 1.01 0.97 0.96 0.96 0.96 


8001 to 9000 1.18 1.15 1.10 1.08 1.08 1.08 


9001 to 10,000 1.32 1.28 1.24 1.19 1.20 1.20 


10,001 to 15,000 1.93 1.92 1.87 1.81 1.78 1.75 


15,001 to 20,000 2.46 2.52 2.42 2.34 2.24 2.25 


20,001 to 25,000 2.97 3.02 2.94 2.95 2.76 2.73 


25,001 to 35,000 3.75 4.00 4.01 3.95 3.82 3.54 


35,001 to 50,000 4.54 5.31 5.43 5.37 5.14 4.84 


50,001 to 75,000 5.49 6.64 7.14 7.34 6.90 6.73 
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Table 1-C: Critical Dilution (Percent Effluent) for Discharges with a Depth Difference 


Between the Discharge Pipe and the Sea Floor of Greater than 6 Meters to 9 Meters 


Discharge Rate Pipe Diameter (inches) 


(bbl/day) >0” to 


5” 


>5” to 


7” 


>7” to 9” >9” to 11” >11” to 


15” 


>15” 


0 to 500 0.08 0.10 0.08 0.06 0.05 0.04 


501 to 1000 0.11 0.19 0.15 0.13 0.10 0.08 


1001 to 2000 0.14 0.14 0.31 0.26 0.20 0.15 


2001 to 3000 0.17 0.17 0.46 0.39 0.29 0.23 


3001 to 4000 0.20 0.20 0.20 0.51 0.39 0.30 


4001 to 5000 0.24 0.24 0.23 0.64 0.49 0.38 


5001 to 6000 0.30 0.29 0.29 0.29 0.59 0.46 


6001 to 7000 0.36 0.35 0.34 0.34 0.69 0.53 


7001 to 8000 0.48 0.47 0.45 0.45 0.45 0.45 


8001 to 9000 0.56 0.54 0.52 0.51 0.52 0.52 


9001 to 10,000 0.63 0.62 0.60 0.58 0.58 0.58 


10,001 to 15,000 0.99 0.98 0.95 0.92 0.90 0.91 


15,001 to 20,000 1.29 1.34 1.30 1.26 1.19 1.20 


20,001 to 25,000 1.58 1.61 1.58 1.57 1.50 1.49 


25,001 to 35,000 2.11 2.15 2.15 2.09 2.07 1.95 


35,001 to 50,000 2.69 2.88 2.91 2.91 2.85 2.71 


50,001 to 75,000 3.37 3.90 4.12 4.15 4.01 3.94 


 


 


Table 1-D: Critical Dilution (Percent Effluent) for Discharges with a Depth Difference 


Between the Discharge Pipe and the Sea Floor of Greater than 9 Meters to 12 Meters 


Discharge Rate Pipe Diameter (inches) 


(bbl/day) >0” to 


5” 


>5” to 


7” 


>7” to 9” >9” to 11” >11” to 


15” 


>15” 


0 to 500 0.08 0.07 0.06 0.05 0.04 0.03 


501 to 1000 0.11 0.15 0.12 0.10 0.08 0.06 


1001 to 2000 0.14 0.14 0.24 0.20 0.15 0.12 


2001 to 3000 0.17 0.17 0.36 0.30 0.23 0.18 


3001 to 4000 0.19 0.19 0.19 0.40 0.31 0.24 


4001 to 5000 0.21 0.21 0.21 0.50 0.38 0.30 


5001 to 6000 0.23 0.23 0.23 0.23 0.46 0.36 


6001 to 7000 0.24 0.24 0.24 0.24 0.53 0.41 


7001 to 8000 0.19 0.19 0.19 0.19 0.61 0.47 


8001 to 9000 0.20 0.20 0.20 0.20 0.69 0.53 


9001 to 10,000 0.30 0.23 0.23 0.23 0.76 0.59 


10,001 to 15,000 0.74 0.74 0.72 0.70 0.69 0.69 


15,001 to 20,000 0.76 0.77 0.75 0.75 0.72 0.72 


20,001 to 25,000 0.97 0.98 0.96 0.94 0.91 0.90 
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25,001 to 35,000 1.34 1.34 1.34 1.32 1.29 1.24 


35,001 to 50,000 1.79 1.81 1.86 1.82 1.80 1.73 


50,001 to 75,000 2.37 2.58 2.64 2.61 2.61 2.55 


 


Table 1-E: Critical Dilution (Percent Effluent) for Lower Volume Discharges with a Depth 


Difference Between the Discharge Pipe and the Sea Floor of Greater than 12 Meters 


Discharge Rate Pipe Diameter (inches) 


(bbl/day) >0” to 


5” 


>5” to 


7” 


>7” to 9” >9” to 11” >11” to 


15” 


>15” 


0 to 500 0.08 0.07 0.05 0.04 0.03 0.03 


501 to 1000 0.11 0.13 0.10 0.09 0.07 0.05 


1001 to 2000 0.15 0.15 0.21 0.18 0.13 0.10 


2001 to 3000 0.17 0.17 0.31 0.26 0.20 0.16 


3001 to 4000 0.19 0.19 0.19 0.35 0.27 0.21 


4001 to 5000 0.21 0.21 0.21 0.44 0.33 0.26 


5001 to 6000 0.23 0.23 0.23 0.23 0.40 0.31 


6001 to 7000 0.24 0.24 0.24 0.24 0.47 0.36 


7001 to 8000 0.19 0.19 0.19 0.19 0.53 0.41 


 


Table 1-F: Critical Dilution (Percent Effluent) for Higher Volume Discharges with a Depth 


Difference Between the Discharge Pipe and the Sea Floor of Greater than 12 Meters 


Depth Difference Greater than 12 Meters to 14 Meters 


Discharge Rate Pipe Diameter (inches) 


(bbl/day) >0” to 


5” 


>5” to 


7” 


>7” to 9” >9” to 11” >11” to 


15” 


>15” 


8001 to 9000 0.20 0.20 0.20 0.20 0.60 0.47 


9001 to 10,000 0.21 0.21 0.21 0.21 0.67 0.52 


10,001 to 15,000 0.39 0.39 0.39 0.39 0.39 0.39 


15,001 to 20,000 0.73 0.74 0.71 0.71 0.68 0.68 


20,001 to 25,000 0.94 0.95 0.93 0.92 0.89 0.88 


25,001 to 35,000 1.06 1.04 1.21 1.02 0.99 0.96 


35,001 to 50,000 1.47 1.48 1.42 1.45 1.43 1.38 


50,001 to 75,000 1.90 2.06 2.04 2.06 2.02 1.98 


Depth Difference Greater than 14 Meters to 16 Meters 


Discharge Rate Pipe Diameter (inches) 


(bbl/day) >0” to 


5” 


>5” to 


7” 


>7” to 9” >9” to 11” >11” to 


15” 


>15” 


8001 to 9000 0.20 0.20 0.20 0.20 0.53 0.41 


9001 to 10,000 0.21 0.21 0.21 0.21 0.59 0.46 


10,001 to 15,000 0.39 0.39 0.39 0.39 0.39 0.39 


15,001 to 20,000 0.43 0.44 0.44 0.44 0.44 0.44 


20,001 to 25,000 0.68 0.69 0.67 0.67 0.64 0.48 


25,001 to 35,000 1.05 1.03 1.02 1.01 0.99 0.95 
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35,001 to 50,000 1.48 1.48 1.45 1.44 1.42 1.39 


50,001 to 75,000 1.62 1.69 1.70 1.69 1.68 1.63 


Depth Difference Greater than 16 Meters to 19 Meters 


Discharge Rate Pipe Diameter (inches) 


(bbl/day) >0” to 


5” 


>5” to 


7” 


>7” to 9” >9” to 11” >11” to 


15” 


>15” 


8001 to 9000 0.20 0.20 0.20 0.21 0.46 0.36 


9001 to 10,000 0.21 0.21 0.21 0.21 0.51 0.40 


10,001 to 15,000 0.39 0.39 0.39 0.40 0.40 0.40 


15,001 to 20,000 0.44 0.44 0.44 0.45 0.45 0.45 


20,001 to 25,000 0.48 0.48 0.48 0.49 0.49 0.49 


25,001 to 35,000 0.55 0.55 0.55 0.57 0.57 0.57 


35,001 to 50,000 1.07 1.06 1.04 1.02 1.00 0.96 


50,001 to 75,000 1.58 1.61 1.60 1.59 1.54 1.53 


Depth Difference Greater than 19 Meters 


Discharge Rate Pipe Diameter (inches) 


(bbl/day) >0” to 


5” 


>5” to 


7” 


>7” to 9” >9” to 11” >11” to 


15” 


>15” 


8001 to 9000 0.20 0.20 0.20 0.20 0.42 0.33 


9001 to 10,000 0.21 0.21 0.21 0.21 0.47 0.36 


10,001 to 15,000 0.39 0.39 0.39 0.39 0.39 0.39 


15,001 to 20,000 0.44 0.44 0.44 0.44 0.44 0.44 


20,001 to 25,000 0.48 0.48 0.48 0.48 0.48 0.48 


25,001 to 35,000 0.55 0.55 0.55 0.55 0.56 0.56 


35,001 to 50,000 0.64 0.64 0.64 0.65 0.65 0.65 


50,001 to 75,000 1.32 1.33 1.32 1.30 1.26 1.25 


 


Table 1-G Minimum Vertical Port Separation Distance to Avoid Interference 


Port Flow Rate (bbl/day) Minimum Separation Distance (m) 


0 - 500 3.7 


501 - 1000 4.5 


1001 - 2000 5.4 


2001 - 5000 6.4 


5001 - 7000 6.6 


7001 - 10000 6.6 
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Table 2-A: Critical Dilutions (Percent Effluent) for Toxicity Limitations for Seawater to 


which treatment chemicals have been added 


Depth 


Difference 


(Meters) 


Discharge Rate 


(bbl/day) 


Pipe Diameter 


>0” to 2” >2” to 4” >4” to 6” >6” 


All 


0 to 1,000 


>1,000 to 10,000 


> 10,000 


12 


11.2 


9.6 


24.7 


12.4 


24 


24.5 


12.2 


23 


24.6 


14 


20 


 


Table 2-B: Critical Dilutions (Percent Effluent) for Toxicity Limitations for freshwater to 


which treatment Chemicals have been Added 


Depth 


Difference 


(Meters) 


Discharge Rate 


(bbl/day) 


Pipe Diameter 


>0” to 2” >2” to 4” >4” to 6” >6” 


All 


0 to 1,000 


>1,000 to 10,000 


> 10,000 


1.1 


19 


13 


1.2 


39 


63 


2.9 


28 


41 


2.9 


24 


74 
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Appendix E 


The following Minimum Quantification Levels (MQL’s) are to be used for reporting pollutant 


data for NPDES permit applications and/or compliance reporting. 


POLLUTANTS MQL 


µg/l 


POLLUTANTS MQL 


µg/l 


METALS, RADIOACTIVITY, CYANIDE and CHLORINE 


Aluminum 2.5 Molybdenum 10 


Antimony 60 Nickel 0.5 


Arsenic 0.5 Selenium 5 


Barium 100 Silver 0.5 


Beryllium 0.5 Thalllium 0.5 


Boron 100 Uranium 0.1 


Cadmium 1 Vanadium 50 


Chromium 10 Zinc 20 


Cobalt 50 Cyanide 10 


Copper 0.5 Cyanide, weak acid dissociable 10 


Lead 0.5 Total Residual Chlorine 33 


Mercury *1 0.0005 


0.005 


  


 


DIOXIN 


2,3,7,8-TCDD 0.00001   


 


VOLATILE COMPOUNDS 


Acrolein 50 1,3-Dichloropropylene 10 


Acrylonitrile 20 Ethylbenzene 10 


Benzene 10 Methyl Bromide 50 


Bromoform 10 Methylene Chloride 20 


Carbon Tetrachloride 2 1,1,2,2-Tetrachloroethane 10 


Chlorobenzene 10 Tetrachloroethylene 10 


Clorodibromomethane 10 Toluene 10 


Chloroform 50 1,2-trans-Dichloroethylene 10 


Dichlorobromomethane 10 1,1,2-Trichloroethane 10 


1,2-Dichloroethane 10 Trichloroethylene 10 


1,1-Dichloroethylene 10 Vinyl Chloride 10 


1,2-Dichloropropane 10   


 


ACID COMPOUNDS 


2-Chlorophenol 10 2,4-Dinitrophenol 50 
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2,4-Dichlorophenol 10 Pentachlorophenol 5 


2,4-Dimethylphenol 10 Phenol 10 


4,6-Dinitro-o-Cresol 50 2,4,6-Trichlorophenol 10 


 


BASE/NEUTRAL 


Acenaphthene 10 Dimethyl Phthalate 10 


Anthracene 10 Di-n-Butyl Phthalate 10 


Benzidine 50 2,4-Dinitrotoluene 10 


Benzo(a)anthracene 5 1,2-Diphenylhydrazine 20 


Benzo(a)pyrene 5 Fluoranthene 10 


3,4-Benzofluoranthene 10 Fluorene 10 


Benzo(k)fluoranthene 5 Hexachlorobenzene 5 


Bis(2-chloroethyl)Ether 10 Hexachlorobutadiene 10 


Bis(2-chloroisopropyl)Ether 10 Hexachlorocyclopentadiene 10 


Bis(2-ethylhexyl)Phthalate 10 Hexachloroethane 20 


Butyl Benzyl Phthalate 10 Indeno(1,2,3-cd)Pyrene 5 


2-Chloronapthalene 10 Isophorone 10 


Chrysene 5 Nitrobenzene 10 


Dibenzo(a,h)anthracene 5 n-Nitrosodimethylamine 50 


1,2-Dichlorobenzene 10 n-Nitrosodi-n-Propylamine 20 


1,3-Dichlorobenzene 10 n-Nitrosodiphenylamine 20 


1,4-Dichlorobenzene 10 Pyrene 10 


3,3’-Dichlorobenzidine 5 1,2,4-Trichlorobenzene 10 


Diethyl Phthalate 10   


 


PESTICIDES AND PCBS 


Aldrin 0.01 Beta-Endosulfan 0.02 


Alpha-BHC 0.05 Endosulfan sulfate 0.02 


Beta-BHC 0.05 Endrin 0.02 


Gamma-BHC 0.05 Endrin Aldehyde 0.1 


Chlordane 0.2 Heptachlor 0.01 


4,4’-DDT and derivatives 0.02 Heptachlor Epoxide 0.01 


Dieldrin 0.02 PCBs *2 --- 


Alpha-Endosulfan 0.01 Toxaphene 0.3 


 


Footnotes: 


*1 Default MQL for Mercury is 0.005 unless Part I of your permit requires the more sensitive 


Method 1631 (Oxidation / Purge and Trap / Cold vapor Atomic Fluorescence Spectrometry), 


then the MQL shall be 0.0005. 


*2 MQL for EPA approved method under 40 CFR 136 is 0.2.  However, if Method 1668 is 


required, detectable levels defined in Method 1668 must be used.  MQL should be equal to or 


less than 0.00064 µg/l. 
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Appendix F 


Table 1.  Effluent Limitations, Prohibitions and Monitoring Requirements 


(Samples collected and prepared for analyses must be representative of the monitored activities) 


Monitoring Requirement 


Discharge Regulated & Monitored 


Parameter 


Discharge Limitation/ 


Prohibition 


Measurement 


Frequency 


Sample 


Type/Method 


Recorded Value(s) 


Drilling Fluid ... Free Oil........... No free oil.................. Once week(*1)...... Static sheen Num.  Of days sheen 


observed 


 


 Toxicity(*2)  30,000 ppm daily min Once/month......... Grab................. 96-hr LC50 


 96-hr LC50 30,000 ppm monthly 


avg min 


Once/end of well(*3) Grab................. 96-hr LC50 


   Once/month......... Grab................. 96-hr LC50 


 Discharge Rate..... 1,000 barrels/hour..... Once/hour(*1)...... Estimate............. Max.  hourly rate 


 Discharge Rate for 


controlled rate areas 


(*4)......................... Once/hour(*1)...... Measure.............. Max.  hourly rate 


 Mercury and cadmium No discharge of drilling 


fluids to which barite 


has been added, if such 


barite contains mercury 


in excess of 1.0 mg/kg 


or cadmium in excess 


of 3.0 mg/kg (dry 


weight) 


Once prior to drilling 


each well (*6)  


Absorption  


Spectro-photometry 


mg mercury/kg barite 


mg cadmium/kg barite 


 Oil Based or Inverse 


Emulsion Drilling Fluids 


No discharge 


 


   


 Oil Contaminated... 


Drilling Fluids 


No discharge    


 Diesel Oil......... No discharge of drilling 


fluids to which diesel 


oil has been added 
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Discharge Regulated & Monitored 


Parameter 


Discharge Limitation/ 


Prohibition 


Measurement 


Frequency 


Sample 


Type/Method 


Recorded Value(s) 


 Mineral Oil........ Mineral oil may be 


used only as a carrier 


fluid, lubricity additive, 


or pill 


   


 Non aqueous Based.. 


Fluids 


No discharge except 


that which adheres to 


drill cuttings(*5) 


   


All Drill Cuttings Free oil................ No free oil.................. Once/week(*1).... Static sheen....... Number of days sheen 


observed 


 Toxicity(*2) 96-hr 


LC50.. 


No discharge of 


cuttings generated 


using drilling fluids 


which exhibit a toxicity 


of less than 30,000 ppm 


daily min. or 30,000 


ppm monthly avg. min. 


   


 Mercury and cadmium..... No discharge.  if 


generated using drilling 


fluid to which barite is 


added which contains 


mercury in excess of 


1.0 mg/kg or cadmium 


in excess of 3.0 mg/kg 


   


 Cuttings generated using 


Oil Contaminated 


Drilling Fluids 


No discharge    


 Cuttings generated using 


drilling fluids to which 


Diesel Oil has been 


added 


No discharge    


 Cuttings generated using 


drilling fluids to which 


Mineral Oil has been 


added 


Mineral oil may be 


used only as a carrier 


fluid, lubricity additive, 


or pill 
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Discharge Regulated & Monitored 


Parameter 


Discharge Limitation/ 


Prohibition 


Measurement 


Frequency 


Sample 


Type/Method 


Recorded Value(s) 


Stock Limits for Drill 


Cuttings Generated using 


Non aqueous Based Drilling 


Fluids 


Polynuclear Aromatic. 


Hydrocarbons (PAH). 


0.00001 grams PAH 


per gram of base fluid 


Once/year on each 


base fluid blend 


PAH content of Oil 


by HPLC/UV, EPA 


Method1654 (see 40 


CFR435.11(u)) 


gram PAH / gram stock 


base fluid  


 


 Sediment Toxicity..... Ratio of 10-day LC50s 


not to exceed1.0(*7) 


Once/year on each 


base fluid blend 


ASTM method 


E1367-99 (*8) 


Ratio of C16-C18 IO 


LC50 to stock base 


fluid LC50 


 Biodegradation Rate... Biodegradation rate 


ratio... not to exceed1.0 


(*9) 


Once/year on each 


base fluid blend  


Modified 


ISO11734:1995 (*10) 


Ratio of C16-C18 IO 


biodeg. to stock base 


fluid biodeg 


Discharge Limits for 


Cuttings Generated using 


Non aqueous Based Drilling 


Fluids 


Sediment Toxicity..... Ratio of 4-day LC50s 


not to exceed 1.0(*11) 


Once/month....... Modified ASTM 


Method E1367-99 


(*12) 


Ratio of C16-C18 IO 


LC50 to stock base 


fluid LC50 


 Formation Oil......... No Discharge............ Once prior to drilling GCMS (*13)  


   Once/week........ 


 


RPE (*14) 


 


 


 Base Fluids Retained on 


Cuttings 


6.9% IO (*15)  


9.4% ester (*16) 


Once/day (*17)... Retort Test Method 


(*18) 


Percent retained 


Deck Drainage................. Free Oil............ No free oil........... Once/day(*19)..... Visual sheen... Number of days sheen 


observed 


Produced Water................ Oil and grease...... 42 mg/l daily max.,...  


29 mg/l monthly avg. 


Once/month........ Grab(*20)....... Daily max., monthly 


average 


 Toxicity............ 0 (*21) Twice/Year(*28) Grab............ See Part II.D.3 


 Free Oil............ Monitor............... /dayly (*19,*29) Visual sheen.... Number of days sheen 


observed 


 Flow (bbl/day)...... Monitor………… Once/month........ Estimate........ Monthly Average 


   Once/quarter….. Estimate…… Total during reporting 


period 


Produced Sand (includes 


propping agent)...... 


No Discharge     
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Discharge Regulated & Monitored 


Parameter 


Discharge Limitation/ 


Prohibition 


Measurement 


Frequency 


Sample 


Type/Method 


Recorded Value(s) 


Well treatment fluids, 


completion fluids, workover 


fluids (includes packer 


fluids); and pipeline brine 


(*22) 


Free oil............  No free oil...........  Once/day(*1)......  Static sheen.... Number of days sheen 


observed 


 Oil & Grease........ 42 mg/l daily max., 29 


mg/l monthly avg. 


Once/month........ Grab(*20)....... Daily max., monthly 


average 


Sanitary waste(*24) 


continuously manned for 30 


or more days by 10 or more 


persons 


Residual chlorine(*25) 1 mg/l (minimum)..... Once/month........ Grab............ Concentration  


 Solids............. No Floating Solids... Once/day.......... Observation(*27)  


 


Number of days solids 


observed 


 


Sanitary waste (*24) 


continuously manned for 


thirty or more days by 9 or 


fewer persons or 


intermittently by any number 


Solids.............. No floating solids... Once/day.......... Observation(*27) Number of days solids 


observed 


Domestic waste(*26)........... Solids.............. No floating solids or 


foam 


Once/day.......... Observation(*27) Number of days 


observed 
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Discharge Regulated & Monitored 


Parameter 


Discharge Limitation/ 


Prohibition 


Measurement 


Frequency 


Sample 


Type/Method 


Recorded Value(s) 


Miscellaneous discharges: 


Desalinization unit 


discharge; blowout pre-


venter fluid; uncontaminated 


ballast water; 


uncontaminated bilge water; 


uncontaminated freshwater; 


mud, cuttings and cement at 


sea- floor; uncontaminated 


seawater; boiler blowdown; 


source water and sand; 


diatomaceous earth filter 


media; excess cement slurry; 


bulk pipeline brine; transfer 


powder sub sea wellhead 


preservation fluids; sub sea 


production control fluid; 


umbilical steel tube storage 


fluid; leak tracer fluid; riser 


tensioner fluids. (See Part 


I.B.10 for more restrictions 


and reporting requirements 


for unused cement slurry) 


Free oil............ No free oil............. Once/week(*23) Visual sheen.. Number of days sheen 


observed 


 Toxicity…………. 7-day NOEC < 50 mg/l 


(product-specific 


NOEC for powder dye) 


Once/Year….. Grab…….. See Part II.D.3 
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Discharge Regulated & Monitored 


Parameter 


Discharge Limitation/ 


Prohibition 


Measurement 


Frequency 


Sample 


Type/Method 


Recorded Value(s) 


Miscellaneous discharges of 


seawater and freshwater to 


which treatment chemicals 


have been added: excess 


seawater which permits the 


continuous operation of fire 


control and utility lift 


pumps, excess seawater from 


pressure maintenance and 


secondary recovery projects, 


water released during 


training of personnel in fire 


protection, seawater used to 


pressure test new and 


existing piping and 


pipelines, ballast water, 


once-through non-contact 


cooling water 


Treatment chemicals Most stringent of: EPA 


label registration, 


maximum 


manufacturers 


recommended dose, or 


500 mg/l. 


   


 Flow Volume. Monitor.................. Once/month.... Estimate...... Monthly Average 


 Free oil............ No free oil............. Once/week........ Visual Sheen.. (*32) Number of days sheen 


observed 


 Toxicity............ 0 (*30) Rate Dependent 


(*31) 


Grab.......... See Part II.D.4 


Hydrate Control Fluids (if 


discharge alone) 


Toxicity………..(*33) 7-day NOEC (Product-


specific NOEC) ……. 


Once/year Grab See Part II.D.4 


Cooling Water Intake 


Structure 


 


     


Non-Fixed and Fixed with 


Sea Chest 


Intake Screen Velocity 0.5 ft/sec Continuous Measuring Device Maximum value 


 


 Visual/remote Inspection Report Once/month Observation Fish number 


Fixed without Sea Chest  


 


Intake Screen Velocity 


 


0.5 ft/sec 


 


Continuous 


 


Measuring Device 


 


Maximum value 


 


 Visual/remote Inspection 


 


Report 


 


Once/month 


 


Observation 


 


Fish number 
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Discharge Regulated & Monitored 


Parameter 


Discharge Limitation/ 


Prohibition 


Measurement 


Frequency 


Sample 


Type/Method 


Recorded Value(s) 


 Entrainment Study …… 


 


……. 


 


……. 


 


…… 


 


 


Footnotes 


*1 When discharging. 


*2 Suspended particulate phase (SPP) with Mysidopsis bahia following approved test method.  The sample shall be taken 


beneath the shale shaker; or if there are no returns across the shaker then the sample must be taken from a location that is 


characteristic of the overall mud system to be discharged. 


*3 Sample shall be taken after the final log run is completed and prior to bulk discharge. 


*4 See Part I.B.1.b of this permit. 


*5 See Part I.B.1.a of this permit. 


*6 Analyses shall be conducted on each new stock of barite used. 


*7 The ratio of the 10-day LC50 of C16 - C18 internal olefin divided by the 10-day LC50 of the base fluid shall not exceed 1.0.  


See Part I.B.2.c.1 of this permit. 


*8 See Part I.D.8. 


*9 The ratio of the cumulative gas production (ml) of C16 - C18 internal olefin divided by the cumulative gas production (ml) of 


stock base fluid, both at 275 days, shall not exceed 1.0.  See Part I.B.2.c.1 of this permit. 


*10 See Part I.D.11 of this permit. 


*11 The ratio of the 4-day LC50 of C16 - C18 internal olefin divided by the 4-day LC50 of the base fluid shall not exceed 1.0.  


See Part I.B.2.c.2 of this permit. 
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*12 See Appendix A of this permit. 


*13 See Appendix 5 of 40 CFR Part 435, Subpart A and Part I.D.11 and Appendix C of this permit. 


*14 See Section I.D.12 of this permit. 


*15 Drilling fluids which meet the stock base fluid limitations for C16-C18 internal olefins. 


*16 Drilling fluids which meet the stock limitations for C12-C14 ester or C8 ester. 


*17 Except when meeting the conditions for the Best Management Practices described in Part I.B.2.c of this permit.  Operators 


conducting fast drilling shall collect and analyze samples once per 500 feet or a maximum of three per day. 


*18 See Part I.D.13 of this permit. 


*19 When discharging and facility is manned.  Monitoring shall be accomplished during times when observation of a visual sheen 


on the surface of the receiving water is possible in the vicinity of the discharge. 


*20 May be based on either a grab sample or a composite which consists of the arithmetic average of the results of grab samples 


collected at even intervals during a period of 24-hours or less. 


*21 See Appendix D, Table 1 of this permit for critical dilutions.  A permittee is in compliance with the WET limit when the 


NOEC is equal to or greater than the permittee’s critical dilution, and this is reported as a “0” in the DMR.  A WET violation 


happens when the NOEC is less than the permittee’s critical dilution, and this is reported as “1” in the DMR. 


*22 No discharge of priority pollutants except in trace amounts.  Information on the specific chemical composition shall be 


recorded but not reported unless requested by EPA. 


*23 When discharging for muds, cuttings, and cement at the seafloor, blowout preventer fluid, sub sea wellhead preservation 


fluids, subsea production control fluid, umbilical steel tube storage fluid, leak tracer fluid, and riser tensioner fluids.  All 


other miscellaneous discharges: when discharging, discharge is authorized only during times when visual sheen observation 


is possible, unless the static sheen method is used.  Uncontaminated seawater uncontaminated freshwater, source water and 


source sand, uncontaminated bilge water, and uncontaminated ballast water from platforms on automatic purge systems may 


be discharged without monitoring from platforms which are not manned. 
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*24 Any facility operator which properly operates and maintains a marine sanitation device (MSD) that complies with pollution 


control standards and regulations under section 312 of the Act shall be deemed to be in compliance with permit limitations 


for sanitary waste.  The MSD shall be tested yearly for proper operation, and test results maintained at the facility. 


*25 Hach method CN-66 DPD approved.  Minimum of 1 mg/l and maintained as close to this concentration as possible. 


*26 The discharge of food waste is prohibited within 12 nautical miles from nearest land.  Comminuted food waste able to pass 


through a 25 mm mesh screen (approximately 1 inch) may be discharged more than 12 nautical miles from nearest land. 


*27 Monitoring shall be accomplished during daylight by visual observation of the surface of the receiving water in the vicinity 


of sanitary and domestic waste outfalls.  Observations shall be made following either the morning or midday meals at a time 


of maximum estimated discharge. 


*28 Twice per calendar year.  Tests must be at least 90 days apart. 


*29 See Part I.B.4.b.  of this permit. 


*30 See Appendix D, Table 2 of this permit for critical dilutions.  A permittee is in compliance with the WET limit when the 


NOEC is equal to or greater than the permittee’s critical dilution, and this is reported as a “0” in the DMR.  A WET violation 


happens when the NOEC is less than the permittee’s critical dilution, and this is reported as “1” in the DMR. 


*31 See Part I.B.11.b of this permit. 


*32 Monitoring for free oil on discharges from existing piping and existing pipelines shall be performed at least three times per 


discharge as follows: 1) within thirty minutes after commencement of discharge; 2) at the estimated middle of the discharge; 


and 3) within fifteen minutes before or after the discharge has ceased. 


*33 Toxicity test is waived if the discharge of methanol is less than 20 bbl within a 7-day period or the discharge of ethylene 


glycol is less than 200 bbl within a 7- day period. 
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Petroleum Equipment & Services Association (PESA) Comments 


 


EPA Region VI: Proposed NPDES General Permit for New and Existing Sources and New 


Dischargers in the e Subcategory of the Oil and Gas Extraction Category for the Western 


Portion of the Outer Continental Shelf of the Gulf of Mexico (GMG290000) 


 


 


Comment 1: Drilling Fluids – Monitoring Requirements - Part I.B.1.c  


 


Current proposed permit language:  


 


“Drilling Fluids Inventory. The permittee shall maintain a precise chemical inventory of all 


constituents and their total volume or mass added downhole for each well.” 


 


PESA recommended proposed language: 


 


“Drilling Fluids Inventory. The permittee shall maintain a precise chemical usage record of all 


products and their total volume and mass added for each well. Information shall be recorded and 


retained for the term of the permit.” 


 


Justification/Rationale:  


 


The Drilling Fluid Chemical inventory for drilling operations is currently maintained using 


product names and quantities of products added to the drilling fluid. Use of the term "products" 


will maintain clarity and conformity of the records maintained by Drilling Fluid Specialist and 


Service company records provided to the operators for commercial, technical and permit 


compliance purposes. This approach is also consistent with the use of product substitution as a 


tool to maintain technology based limits as defined in the Effluent Limitation Guidelines (ELG) 


and other regional NPDES permits.  


 


Comment 2: Deck Drainage - Part I.B.3.a  


 


Current proposed permit language:  


 


3. Deck Drainage  


A use of biocide for sump/drain systems to comply with proper operation and maintenance 


requirements is permitted and toxicity test for such a discharge of drainage is not required.  


 


a. Limitations  


 


Free Oil. No free oil shall be discharged, as determined by the visual sheen method on the 


surface of the receiving water. Monitoring shall be performed daily when discharging, during 


conditions when an observation of a visual sheen on the surface of the receiving water is possible 


in the vicinity of the discharge, and the facility is manned. If a sheen is observed at other times, 


in addition to the required daily monitoring, it must be recorded. The number of days a sheen is 


observed must be recorded.  
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PESA suggested clarification:  


 


PESA believes that a clarification of the ELGs for accumulated soils in mud pits and the drill 


floor also include similar accumulated mud solids associated with solid control equipment and 


mud handling equipment such as shale shaker areas, cutting dryer areas and mud pumps 


(reference Page VII-70 of the ELG development document). Separating the water from these 


areas and discharging it to the deck drain limit of no free oil is appropriate and would prevent the 


unnecessary transportation and onshore disposal of the water and accumulate solids. 


 


This clarification would not require any specific change to the permit language. It simply 


requires a clarification to this comment that when EPA uses the term rig floor wash water 


associated with drilling fluids it also means other wash water associated with drilling fluids and 


it does not prohibit this discharge when it contains residual amounts of Synthetic based drilling 


fluid. The no free oil discharge requirement would continue to be the discharge limit for deck 


drainage. 


 


This approach is in conformance with the EPA ELG decision on how to manage this waste to 


avoid impacts unrelated to water quality. PESA continues to support previous industry comments 


that enforcement of a zero discharge on this type of wash water results in the unnecessary 


hauling of water with only a small quantity of Synthetic based drilling fluid. 


 


Comment 3: Well Treatment Fluids, Completion Fluids, Workover Fluids – Priority 


Pollutants - Part I.B.6.a  


 


Current proposed permit language:  


 


“In case either a vendor certification is not available or the present of priority pollutants is in 


doubt, “Trace amounts” shall mean the amount equal to or less than the most sensitive method 


detection limit listed in 40 CFR Part 136 for the applicable parameter or as sensitive as MQLs 


listed in Appendix E of the permit.” 


 


PESA recommended proposed language is to maintain the existing permit language: 


 


Priority Pollutants. For well treatment fluids, completion fluids, and workover fluids, the 


discharge of priority pollutants is prohibited except in trace amounts. Information on the specific 


chemical composition of any products containing priority pollutants shall be recorded. [Note: If 


materials added downhole as well treatment, completion, or workover fluids contain no priority 


pollutants, the discharge is assumed not to contain priority pollutants except possibly in trace 


amounts.] 


 


Justification/Rationale:  


 


PESA believes that proposed EPA Region 6 language contradicts the 1993 ELG decision to 


regulate priority pollutants with oil and grease only. The existing permit language has been in 


use since the 1991 ELGs were issued and is appropriate.  







 


3 
 


 


The documentation and the effluent limitation guidelines development document (in tables X-12, 


X-13, X-14) clearly demonstrate that the EPA recognized trace amounts of priority pollutants in 


these fluids above the detection methods. Imposing MDL limits on all 129 priority pollutants 


would result in significant impacts associated with transportation, discharge, disposal and excess 


treatment.  


 


PESA requests that EPA maintain the current wording in the Region VI permit. 


If priority pollutants were not intentionally added to the formulation of the product then they are 


considered to be in there only in trace quantities. Change of the word "additives" to "products" 


maintains consistency with PESA comment number 1. 


 


A certification program would be burdensome and unsuitable for 129 priority pollutants and all 


products used in completion fluids systems. There is no apparent environmental benefit over the 


current system of regulatory control for the significant costs that this would entail. Consequently, 


an unintended certification program would result in impacts unrelated to water quality which 


would require additional treatment and discharges. 


 


Comment 4: Well Treatment Fluids, Completion Fluids, Workover Fluids – Characteristic 


Assessments – Part I.B.6.c  


 


Current proposed permit language:  


 


Operators must conduct well treatment fluids, well completion fluids, and workover fluids 


assessments whenever they apply those fluids. Such assessments shall be conducted for each 


applicable well by operators either corporately or individually. The general information of a  


specific well treatment, well completion or workover fluid could be used for assessment 


purposes.  


 


Each fluid assessment shall include the following information: 


 


1) Lease and block number 


2) API well number 


3) Type of well treatment or workover operation conducted 


4) Date of discharge 


5) Time discharge commenced 


6) Duration of discharge 


7) Volume of well treatment 


8) Volume of completion or workover fluids used 


9) The common names and chemical parameters for all additives to the fluids 


10) The volume of each additive 


11) Concentration of all additives in the well treatment 


12) Concentration of all additives in the completion, or workover fluid 


13) The No Observable Effect Concentration (NOEC) of 48-hour acute Whole 


Effluent Toxicity (WET) test for well treatment fluids discharged separately from 


the produced water discharge 
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Operators shall use the following methods to perform the 48-hour Acute Whole Effluent 


Toxicity Test  


 


Method: 


 


a) The permittee shall utilize the Mysidopsis bahia (Mysid shrimp) acute static 


renewal 48-hour definitive toxicity test using EPA-821-R-02-012. A minimum of 


five (5) replicates with eight (8) organisms per replicate must be used in the 


control and in each effluent dilution of this test. 


b) The permittee shall utilize the Menidia beryllina (Inland Silverside minnow) acute 


static renewal 48-hour definitive toxicity test using EPA-821-R-02-012. A 


minimum of five (5) replicates with eight (8) organisms per replicate must be 


used in the control and in each effluent dilution of this test. 


c) The NOEC is defined as the greatest effluent dilution which does not result in 


lethality that is statistically different from the control (0% effluent) at the 95% 


confidence level. 


 


PESA recommended proposed language: 
 


Operators must conduct well treatment fluids, well completion fluids, and workover fluids 


assessments whenever they apply those fluids. Such assessments shall be conducted for each 


applicable well by operators either corporately or individually. The general information of a  


specific well treatment, well completion or workover fluid could be used for assessment 


purposes.  


 


Each fluid assessment shall include the following information: 


 


1) Lease and block number 


2) API well number 


3) Type of well treatment or workover operation conducted 


4) Date of discharge 


5) Time discharge commenced 


6) Duration of discharge 


7) Volume of well treatment 


8) Volume of completion or workover fluids used 


9) The function and chemical parameters for all products to the fluids. For example, 


(corrosion inhibitor, pH 7, flash point > 200F) 


10) The volume of each product 


11) Concentration of all products in the well treatment 


12) Concentration of all products in the completion, or workover fluid. 


13) The No Observable Effect Concentration (NOEC) of 48-hour acute Whole 


Effluent Toxicity (WET) test for well treatment fluids discharged separately from 


the produced water discharge or other appropriate toxicity test. 
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Operators shall use the following methods to perform the 48-hour Acute Whole Effluent 


Toxicity Test:  


 


Method: 


 


a)  The permittee shall utilize the Mysidopsis bahia (Mysid shrimp) acute static 


renewal 48-hour definitive toxicity test using EPA-821-R-02-012. A minimum of 


five (5) replicates with eight (8) organisms per replicate must be used in the 


control and in each effluent dilution of this test. 


b)  The permittee shall utilize the Menidia beryllina (Inland Silverside minnow) acute 


static renewal 48-hour definitive toxicity test using EPA-821-R-02-012. A 


minimum of five (5) replicates with eight (8) organisms per replicate must be 


used in the control and in each effluent dilution of this test. 


c)  The NOEC is defined as the greatest effluent dilution which does not result in 


lethality that is statistically different from the control (0% effluent) at the 95% 


confidence level. 


 


Justification/Rationale:  


 


PESA recognizes that EPA has not been able to find available information that suggests that 


there have been major changes in the chemicals used offshore since the discharges and chemical 


additives were examined during development of the ELG. PESA also recognizes that EPA has 


not gathered detailed data and performed analysis in a number of years on the specific issue of 


completion fluids, workover fluids and well treatment fluids. 


 


PESA recommends that the study design include a sampling program and appropriate models 


that distinguish the required elements to evaluate the well treatment, well completion and 


workover fluids in a manner that recognizes these fluids have different design parameters. 


 


PESA recommends that EPA refine the assessments to recognize the intermittent nature of these 


discharges and require a once a month while discharging sampling rate. 


 


PESA recommends that EPA continues to focus on end of pipe (WET) test methods and 


recognize that previous ELG studies have established appropriate and relevant technology based 


limits.  


 


PESA recommends the study design evaluate the appropriateness of the water quality tests (i.e. 


chronic tests) to evaluate a technology based limitation for TWC. Use of an acute test such as the 


96-hour mysid shrimp test may be more appropriate and relate toxicity information on workover, 


completion and well treatment fluids to drilling fluids. 


 


The presumptive use of an off-the-shelf toxicity test designed for produced water may result in 


inappropriate and potentially counterproductive regulatory controls and technology application. 


As such, PESA urges EPA to work with industry to develop an objective-based approach to 


toxicity evaluation that builds on the cooperative approach used during the development of tests 


for Synthetic based drilling fluid cuttings.  
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It is well known that mysid shrimp have ion intolerance and therefore, any test for completion 


fluids and similar low solids/high salt solids free toxicity test are likely to primarily be driven by 


ion intolerance. Other targeted pollutants such as toxic pollutants or hydrocarbons, or surfactants 


other non-conventional pollutants would not be accurately monitored because the test would be 


blinded with ion toxicity. This issue was summarized in SPE 37909 which discussed using 


Salinity-Toxicity Relationships (STR) in Toxicity Identification Evacuation (TIE) for Produced 


Water. In this paper, the authors identified that Toxicity Identification Evaluations could be 


enhanced by the use of a Salinity Toxicity Relationship. The conclusions reached included: 


 


• Traditional Toxicity Identification Evaluations methods are ineffective in isolating 


toxicity due to common ions such as chloride, potassium, calcium, etc. 


• Salinity-Toxicity Relationship models can accurately predict ion related toxicity in 


effluents. When combined with mock effluent studies, STRs provide important evidence 


in TIE investigations. 


• STRs can be used for many different effluents. 


 


In addition, SPE 37909 and other SPE papers have further developed the concept and 


understanding of the role ions have is conventional effluent discharge testing. These papers 


include SPE 35845 and SPE 29730. Consequently, the development of appropriate tests instead 


of off-the-shelf tests designed for other purposes is appropriate in this case for evaluation 


potential toxicants in completion fluids and other high salt, low solids fluids. 


 


Additional consideration needs to focus on before use, after use, and also recovered use of these 


fluids. In many cases, expensive completion fluids are recovered and reused from well to well. 


 


Change of the word "additives" to "products" maintains consistency with PESA comment 


numbers 1 and 3. Use of product additions/sales also allows business records to support 


compliance documentation. 


 


Comment 5: Well Treatment Fluids, Completion Fluids, Workover Fluids – Fluids 


Commingled with Produced Water; Well Treatment Fluids, Completion Fluids, Workover 


Fluids – Industry – Wide Study Alternative – Part I.B.6.c  


 


Current proposed permit language:  


 


Operators must conduct well treatment fluids, well completion fluids, and workover fluids 


assessments whenever they apply those fluids. Such assessments shall be conducted for each 


applicable well by operators either corporately or individually. The general information of a  


specific well treatment, well completion or workover fluid could be used for assessment 


purposes.  
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Each fluid assessment shall include the following information: 


 


1)Lease and block number 


2)API well number 


3)Type of well treatment or workover operation conducted 


4)Date of discharge 


5)Time discharge commenced 


6)Duration of discharge 


7)Volume of well treatment 


8)Volume of completion or workover fluids used 


9)The common names and chemical parameters for all additives to the fluids 


10)The volume of each additive 


11)Concentration of all additives in the well treatment 


12)Concentration of all additives in the completion, or workover fluid 


13)The No Observable Effect Concentration (NOEC) of 48-hour acute Whole Effluent 


Toxicity (WET) test for well treatment fluids discharged separately from the 


produced water discharge 


 


Operators shall use the following methods to perform the 48-hour Acute Whole Effluent 


Toxicity Test  


 


Method: 


 


d) The permittee shall utilize the Mysidopsis bahia (Mysid shrimp) acute static 


renewal 48-hour definitive toxicity test using EPA-821-R-02-012. A minimum of 


five (5) replicates with eight (8) organisms per replicate must be used in the 


control and in each effluent dilution of this test. 


e) The permittee shall utilize the Menidia beryllina (Inland Silverside minnow) acute 


static renewal 48-hour definitive toxicity test using EPA-821-R-02-012. A 


minimum of five (5) replicates with eight (8) organisms per replicate must be 


used in the control and in each effluent dilution of this test. 


f) The NOEC is defined as the greatest effluent dilution which does not result in 


lethality that is statistically different from the control (0% effluent) at the 95% 


confidence level. 


 


PESA Revised Permit Wording/Clarification for alternative industry study: 


 


As an alternative to the narrow and specific changes recommended in Comment 4, PESA has 


also developed a broader recommendation to address the issue of developing a test program for 


well treatment, completion and workover fluids.    


 


EPA Region VI will require development of appropriate toxicity testing strategies to determine a 


testing procedure that will address the following objectives for evaluation of these fluids. The 


options will be to: 
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1) Use EPA protocols already developed for produced water. 


2) Develop alternative protocols as an individual operator. 


3) Participate in an Industry Work Group to develop an appropriate method or methods 


meeting the following approach previously used to develop tests for Synthetic based 


drilling fluid cuttings. 


 


Design parameters: 


 


1) Maximum discriminatory power. 


2) Maximum repeatability of results. 


3) Practicality of implementation. 


4) Ranking of known test substances as expected. 


5) Ecological relevance. 


6) Government acceptance of the protocols. 


 


In a similar fashion, the following approach has been applied to the process of using the 


laboratory tests to qualify technologies for field application: 


 


Development procedures: 


 


1) Identify all of the available tests. 


2) Experimentally modify to optimize the tests to meet the design objectives. 


3) Conduct screening tests to identify the strengths and weaknesses of the available test 


methods to meet the design objectives. 


4) Select a limited number of top contenders and further develop standardized protocols, 


maximize the positive qualities and minimize the negative qualities of the test. 


5) Select a top contender and propose the method. 


6) Validate the test methodology and develop a regulatory limit based on the test. 


7) Implement the test method in the field and correct any problems that affect the 


usefulness of the test. 


 


Justification and Supporting Documentation: 


 


From a supplier perspective, the presumptive use of an off-the-shelf toxicity test designed for 


produced water may result in inappropriate and potentially counterproductive regulatory controls 


and technology applications. As such, PESA requests that EPA work with industry to develop an 


objective-based approach to toxicity evaluation that builds on the cooperative approach used 


during the development of tests for Synthetic based drilling fluid cuttings. 


 


Examination of existing research highlights limitations in the proposed approach. For instance, it 


is well known that mysid shrimp have ion intolerance; therefore, any test for completion fluids 


and similar low solids/high salt solids free toxicity test are likely to primarily be driven by ion 


intolerance. Other targeted pollutants such as toxic pollutants or hydrocarbons, or surfactants 


other non-conventional pollutants would not be accurately monitored because the test would be 


blinded with ion toxicity. This issue was summarized in SPE 37909 which discussed using 


Salinity-Toxicity Relationships (STR) in Toxicity Identification Evacuation (TIEs) for Produced 
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Water. In this paper, the authors identified that Toxicity Identification Evaluations could be 


enhanced by the use of a Salinity Toxicity Relationship. The conclusions reached included: 


 


• Traditional Toxicity Identification Evaluations (TIE) methods are ineffective in isolating 


toxicity due to common ions such as chloride, potassium, calcium, etc. 


• Salinity-Toxicity Relationship (STR) models can accurately predict ion related toxicity in 


effluents. When combined with mock effluent studies, STRs provide important evidence 


in TIE investigations. 


•  STRs can be used for many different effluents. 


 


In addition, SPE 37909 and other SPE papers have further developed the concept and 


understanding of the role ions have is conventional effluent discharge testing. These papers 


include SPE 35845 and SPE29730. Consequently, the development of appropriate tests instead 


of off-the-shelf tests designed for other purposes is appropriate in this case for evaluation 


potential toxicants in completion fluids and other high salt, low solids fluids. 


 


Additional consideration needs to focus on before use, after use, and also recovered use of these 


fluids. In many cases, expensive completion fluids are recovered and reused from well to well. 


 


Comment 6: Appendix C-7.0  


 


PESA agrees with Region VI that the use of an optional calibration curve for NIST 2779 is 


required because the supply of NIST 1582 is no longer available. Because NIST 2779 has a 


difference concentration of target aromatic compounds (105 EIP area to the TCB m/z 91 EIP 


area) compared to NIST 1582, it is necessary to change the spiked concentration in the clean 


base fluid to generate the same calibration curve. The specific addition to the procedure is listed 


below. 


 


Current proposed permit language:  


 


7.0 Reagents and Standards 


“7.2.5 Crude oil/drilling fluid calibration standards-Prepare a 4-point crude oil/drilling fluid 


calibration at concentrations of 0% (no spike-clean drilling fluid), 0.5%, 1.0%, and 2.0% by 


volume according to the procedures outlined below using the Reference Crude Oil:  


7.2.5.1 Label 4 vials with the following identification: Vial 1-0%Crude in NAF drilling fluid, 


Vial 2-0.5%Crude in NAF drilling fluid, Vial 3-1%Crude in NAF drilling fluid, and Vial 4-


2%Crude in NAF drilling fluid.  


7.2.5.2 Vial 1 will not be spiked with Reference Oil in order to retain a ‘‘0%’’ oil concentration, 


add 5 mL of clean NAF base fluid only.  


7.2.5.3 Weigh 90.5 mg of NIST Crude Oil into Vial 2 and add 5 mL of clean NAF base fluid. 


This will be the 0.5% Crude equivalent in NAF mud standard.  


7.2.5.4 Weigh 181 mg of NIST Crude Oil into Vial 3 and add 5 mL of clean NAF base fluid. 


This will be the 1.0% Crude equivalent in NAF mud standard.  
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7.2.5.5 Weigh 362 mg in NIST Crude Oil in Vial 4 and add 5 mL clean NAF base fluid. This 


will be the 2.0% Crude Equivalent in NAF mud standard  


7.2.5.6 Thoroughly mix the contents of each of the 4 vial by shaking vigorously. 


 


PESA recommended proposed language: 
 


“7.2.1 Crude Oil Reference- NIST 1582 or NIST 2779 Petroleum Crude Oil Standard Reference 


Material (U.S. Department of Commerce National Institute of Standards and Technology, NIST 


2779 Petroleum Crude Oil Standard Reference Material (U.S. Department of Commerce 


National Institute of Standards and Technology)). 


 


7.2.5 Crude oil/drilling fluid calibration standards -Prepare a 4-point crude oil/drilling fluid 


calibration at concentrations of 0% (no spike-clean drilling fluid), 0.5%, 1.0%, and 2.0% by 


volume according to the procedures outlined below using the Reference Crude Oils: 


 


For NIST 1582  


7.2.5.1a Label 4 vials with the following identification: Vial 1-0%Crude in NAF drilling fluid, 


Vial 2-0.5%Crude in NAF drilling fluid, Vial 3-1%Crude in NAF drilling fluid, and Vial 4-


2%Crude in NAF drilling fluid. 


 


7.2.5.2a Vial 1 will not be spiked with Reference Oil in order to retain a ‘‘0%’’ oil concentration, 


add 5 mL of clean NAF base fluid only. 


 


7.2.5.3a Weigh 90.5 mg of NIST Crude Oil into Vial 2 and add 5 mL of clean NAF base fluid. 


This will be the 0.5% Crude equivalent in NAF mud standard. 


 


7.2.5.4a Weigh 181 mg of NIST Crude Oil into Vial 3 and add 5 mL of clean NAF base fluid. 


This will be the 1.0% Crude equivalent in NAF mud standard. 


 


7.2.5.5a Weigh 362 mg in NIST Crude Oil in Vial 4 and add 5 mL clean NAF base fluid. This 


will be the 2.0% Crude Equivalent in NAF mud standard. 


 


7.2.5.6a Thoroughly mix the contents of each of the 4 vials by shaking vigorously. 


 


For NIST 2779 


7.2.5.1b Label 4 vials with the following identification: Vial 1-0%Crude in NAF drilling fluid, 


Vial 2-0.5%Crude in NAF drilling fluid, Vial 3-1%Crude in NAF drilling fluid, and Vial 4-


2%Crude in NAF drilling fluid. 


 


7.2.5.2b Vial 1 will not be spiked with Reference Oil in order to retain a ‘‘0%’’ oil 


concentration, add 5 mL of clean NAF base fluid only. 


 


7.2.5.3b Weigh 24.4 mg of NIST Crude Oil into Vial 2 and add 5 mL of clean NAF base fluid. 


This will be the 0.5% Crude equivalent in NAF mud standard. 
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7.2.5.4b Weigh 48.9 mg of NIST Crude Oil into Vial 3 and add 5 mL of clean NAF base fluid. 


This will be the 1.0% Crude equivalent in NAF mud standard. 


 


7.2.5.5b Weigh 97.7 mg in NIST Crude Oil in Vial 4 and add 5 mL clean NAF base fluid. This 


will be the 2.0% Crude Equivalent in NAF mud standard. 


 


7.2.5.6b Thoroughly mix the contents of each of the 4 vials by shaking vigorously. 


 


Justification/Rationale:  


 


In the development of the GC/MS procedure for formation oil testing in Synthetic based drilling 


fluids, it was documented to the EPA that there is a wide variety of crude oils in the Gulf of 


Mexico. Use of a single crude oil reference and appropriate calibration of the crude oil promotes 


a consistent and accurate approach to a pass-fail limit. 


 


Comment 7: Appendix F – Table 1  


 


PESA recommends that once all edits and changes to the permit text language is complete, Table 


1, Appendix F requirements should be updated accordingly to match.  


 


Justification/Rationale:  


 


Consistent requirements between the table and body of the permit will promote consistent 


application of permit requirements. 












 
July 10, 2017 
 
Submitted via www.regulations.gov 
 
Water Division 
US Environmental Protection Agency, Region 6 
1445 Ross Avenue, Suite 1200  
Mail Code: 6EN 
Dallas, TX 75202-2733 
 
RE: Joint Trades Comments 
 Notice of Proposed NPDES General Permit 
 Permit for New and Existing Sources and New Dischargers in the Offshore Subcategory of 


the Oil and Gas Extraction Category for the Western Portion of the Outer Continental Shelf 
in the Gulf of Mexico (GMG290000) 
Docket ID No. EPA-R06-OW-2017-0217 
 


The Offshore Operators Committee (OOC), the American Petroleum Institute (API), and the National 
Ocean Industries Association (NOIA), hereinafter referred to as “the Joint Trades,” appreciate the 
opportunity to provide detailed comments on the above-captioned NPDES General Permit.  Comments 
submitted on behalf of the Joint Trades are submitted without prejudice to any member’s right to have or 
express different or opposing views.  It is from this perspective that these comments have been developed. 


 


The Joint Trades 


API is a national trade association representing more than 625 member companies involved in all aspects 
of the oil and natural gas industry. API’s members include producers, refiners, suppliers, pipeline operators, 
marine transporters, and service and supply companies that support all segments of the industry. API and 
its members are dedicated to meeting environmental requirements, while economically and safely 
developing and supplying energy resources for consumers. API is a longstanding supporter of offshore 
exploration and development and the process laid out in the Outer Continental Shelf Lands Act (“OCSLA”) 
as a means of balancing and rationalizing responsible oil and gas activities and the associated energy 
security and economic benefits with the protection of the environment. 


NOIA is the only national trade association representing all segments of the offshore industry with an 
interest in the exploration and production of both traditional and renewable energy resources on the U.S. 
Outer Continental Shelf (OCS).  The NOIA membership comprises more than 325 companies engaged in 
a variety of business activities, including production, drilling, engineering, marine and air transport, 
offshore construction, equipment manufacturing and supply, telecommunications, finance and insurance, 
and renewable energy. 


OOC is an organization of 41 producing companies and 53 service providers to the industry who conduct 
essentially all oil and gas exploration and production activities in the Gulf of Mexico (GOM) OCS.  
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Founded in 1948, the OOC is a technical advocate for the oil and gas industry regarding the regulation of 
offshore exploration, development and producing operations in the GOM. 


 


Comments 
 
The Joint Trades’ detailed technical comments are included in the attachment.  The Joint Trades believe 
the information included in the attached comments is important and critical to providing a final permit that 
is protective of water quality in the GOM, as well as a practical permit that allows the continued 
development of our nation’s energy resources. The attached comments are structured to include suggested 
edits to the proposed permit language and justification for the suggested change.   


Cooling Water Intake Structure Entrainment Monitoring 
 
One concern that the Joint Trades would like to highlight is the continued requirements for cooling water 
intake structure entrainment monitoring (see Comment 37 in the attachment for more details).  The Joint 
Trades strongly object to the continued requirement to conduct ongoing entrainment monitoring.  The Joint 
Trades request the removal of entrainment monitoring/sampling requirement and the addition of language 
requiring permittees to submit a SEAMAP data report annually. 


40 CFR 125.137.a.3 provides the Director the flexibility to reduce the frequency of monitoring following 
24 months of bimonthly monitoring provided that “seasonal variations in species and the numbers of 
individuals that are impinged or entrained” can be detected. The report on the 24 month industry 
entrainment study (1) documents that many important Gulf of Mexico species were not detected at all in 
the regions where new facilities are expected to be installed so that entrainment impacts on these species 
will be zero; (2) provided documentation on the seasonal dependence of species and number of eggs and 
larvae available for entrainment, and (3) concludes that anticipated entrainment will have an insignificant 
impact on fisheries in any season; the Joint Trades believes that the intent of 40 CFR 125.137 has effectively 
been met and that the requirement for ongoing entrainment monitoring can be removed. 


Our request is based on the results of the results of the recently completed Gulf of Mexico Cooling Water 
Intake Structure Entrainment Monitoring Study and reinforced by the quarterly entrainment monitoring 
reports by individual operators. Industry believes that these results warrant removal of the entrainment 
monitoring/sampling because (a) the study showed that no meaningful impacts from entrainment are 
expected; (b) no meaningful impact was found, therefore, the seasonality of the impact is a moot point; (c) 
the SEAMAP database provides a continually-updated source of information that is functionally equivalent 
to permit-required monitoring for the purpose of estimating entrainment impacts. 


The Gulf of Mexico Cooling Water Intake Structure Entrainment Monitoring Study was conducted for the 
purposes of informing policy and permit requirements with sound science.  The conclusions of the study 
are clear – there are no meaningful impacts.  Yet, the science presented in the study is not being utilized to 
inform changes to permit requirements. 


Regulatory Reform Initiatives 


In addition to the detailed, technical comments included with this letter, the Joint Trades also plan to engage 
EPA Headquarters in discussions regarding the impact of the recent Presidential Executive Orders 13771, 
Reducing Regulation and Controlling Regulatory Cost, and 13795, Implementing an America-First 
Offshore Energy Strategy, on the renewal of NPDES Permit GMG290000.  As presented in the attached 
detailed comments, the Joint Trades offer several positions that question the necessity of changes proposed 
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in the draft permit.  The proposed changes, taken in their entirety, do not appear to be in keeping with the 
intent of E.O. 13771 and E.O. 13795.  Therefore, it is our intent to engage EPA on the need for the proposed 
changes, whether the proposed changes provide any benefits for water quality of the Gulf of Mexico, and 
if the proposed changes comply with the Executive Orders. 


Also, the Joints Trades, through OOC, will be contacting EPA Region 6 staff, after the comment period 
closes, to request a meeting to review the attached technical comments, and answer any clarifying questions 
the agency may have regarding the information provided here. 


The Joint Trades appreciate EPA’s efforts regarding the draft permit, and look forward to working with the 
agency on the important issues included in our comments as the permit is finalized.  If you have any 
questions or require additional information, please contact Mr. Greg Southworth at 
greg@offshoreoperators.com, or Mr. James Durbin at james.durbin@c-ka.com.  


 


Sincerely, 


 


 
Greg Southworth  
Associate Director 
Offshore Operators Committee 
 
 


 
 
Amy Emmert 
Senior Policy Advisor 
American Petroleum Institute 
 
 


 
 
Tim Charters 
Senior Director 
National Ocean Industries Association 
 
 
 
 
 
 
 
 
 
 
 



mailto:greg@offshoreoperators.com

mailto:james.durbin@c-ka.com
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cc (via email): 
 
Environmental Protection Agency: 
Scott Pruitt, Administrator 
Samuel Coleman, Regional Administrator, Region 6 
Bill Honker, Water Division, Region 6 
Scott Wilson, Energy Coordinator, Industrial Branch/Water Permits Division 
Stacey Dwyer, Associate Director, NPDES Permits & TMDL Branch, Region 6 
Brent Larsen, Permits & Technical Section, Region 6 
Isaac Chen, Permits & Technical Section, Region 6 
Mitty Mohon, NPDES Enforcement Officer, Region 6 
Sharon Angove, NPDES Enforcement, Region 6 
 
Bureau of Safety and Environmental Enforcement: 
Scott Angelle, Director 
Lars Herbst, Gulf of Mexico Regional Director 
TJ Broussard, Gulf of Mexico Regional Environmental Officer 
 
Bureau of Ocean Energy Management: 
Walter Cruickshank, Acting Director 
Michael Celata, Gulf of Mexico Regional Director 
Gregory Kozlowski, Gulf of Mexico Deputy Regional Supervisor, Office of Environment 
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Draft NPDES General Permit for New and Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point Source Category for the Western Portion of the Outer 
Continental Shelf of the Gulf of Mexico (GMG290000) 


GMG290000 May 11, 2017 Draft Renewal Permit, Docket # EPA-R06-OW-2017-0217 – The Joint Trades Comments 


General Note – all permit text is shown in quotations. All suggested revisions to the proposed permit text are shown in red and strikethroughs within OOC’s comments. 


Comment 
No. Type/Category Permit 


Section Ref. Current or Revised Permit Language /Clarifications/Issue Rationale 


1  Notice of Intent Part I.A.2 “A Notice of Intent (NOI) must be filed 24-hour in advance to cover specific 
discharges prior to commencement of specified discharges.” 


 
 
The Joint Trades request that the 24-hour requirement of this condition be removed.  
 
In certain situations, it is not always feasible for a permittee to file a Notice of Intent (NOI) 24-
hours in advance to cover a discharge.  
 
Due to potentially sudden and unforeseen changes in operational priority, weather conditions, 
asset availability/functionality, an operator will not always know about commencement of 
discharging 24-hours in advance. For example, a lift boat conducting well work operations within 
a specific field is unexpectedly being reprioritized due to any, or all, of the unforeseen factors 
mentioned above.  This requirement could result in additional costs for the operator up to, and 
including, the day rate for a drill ship or vessel, approximately $1 million per day.  
 
The Joint Trades feels that removing the 24-hour notification is more feasible for compliance, 
while still obtaining proper NPDES coverage prior to discharging. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment.  
 


2  Notice of Intent Part I.A.2 The primary operator must file an electronic Notice of Intent (eNOI) for 
discharges directly associated with oil/gas exploration, development or 
production activities to be covered by this permit. A separate eNOI is 
required for each lease block and that eNOI shall include all discharges 
controlled by the primary operator within the block. Other operators or 
vessel operators must file an eNOI to cover discharges which are directly 
under their control but are not directly associated with exploration, 
development or production activities, only if such discharges are not 
covered by eNOIs filed by the primary operator. Individual coverage by this 
permit becomes effective when a complete eNOI is signed and submitted. 


 
The Joint Trades request striking the red text language.  There are instances where third-party 
operators are in direct control of discharges which are directly associated with exploration, 
development or production activities.  There are also instances when third-party operators may 
be in direct control of the same type of discharges covered by the eNOI filed by the primary 
operator. This requirement puts the liability burden on the primary operator for discharges in 
which they have no direct control. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


3  Notice of Intent Part I.A.2 “Note 2: Facilities connected with a bridge (i.e., complex) must file separate 
eNOIs (i.e., one eNOI for each facility) if both facilities have outfalls for the 
same type of discharges (e.g., both facilities have outfalls to discharge 
produced water).” 


 
The Joint Trades request clarification on why a separate NOI would now be needed for bridged 
facilities with duplicate discharges. 


• BOEM and BSEE recognize bridged facilities as one complex with a single assigned ID 
number.  


• Historically, operators have always reported the worst case for multiple discharges 
within one permitted outfall or feature (PF), whether reporting by lease block or by 
structure. (i.e. multiple types of miscellaneous discharges, or multiple outlets of one 
discharge on stand-alone platforms are reported under a single PF number, and one 
DMR).   
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Comment 
No. Type/Category Permit 


Section Ref. Current or Revised Permit Language /Clarifications/Issue Rationale 


• The total number of permit exceedances will continue to be reported as required for 
one PF number limit set DMR, including all discharge points on the facility whether 
bridged or stand alone.  


• Covering and reporting multiple bridged facilities separately will generate more 
Permitted Feature numbers and additional DMRs to be managed by the electronic 
reporting system, not to mention additional costs associated with the additional 
coverage reporting.  


 
Therefore, the Joint Trades request that the proposed requirement for separate NOIs be 
removed from the proposed permit language. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


4  Notice of Intent Part I.A.2 “Operators who filed eNOIs under the previous permit, issued on 
September 28, 2012, (2012 issued permit) are required to file new eNOI 
within 90 days from the effective date of this general permit. All existing 
eNOIs under the 2012 issued permit expire 90 days after the effective date 
of this general permit. If the eNOI system is unavailable During the down 
time of the eNOI system, operators may submit a short paper NOI which 
includes information a) through f) listed below or via emails to 
R6_GMG29TEMPeNOI@epa.gov. The stamp date and time of the sent 
email is evidence of delivery for coverage. An oOfficial eNOIs shall be filed 
within 45-days of when the eNOI system becomes available.” 


 
The Joint Trades are requesting changes and additions to the permit language to provide clarity 
when eNOI system is unavailable and thus allowing a short paper NOI submittal.  In addition, the 
Joint Trades are requesting a 45-day time-period for submittal of the official eNOI via the eNOI 
system in-order to provide clarity of expectations. The current language can imply as soon as the 
system is available an eNOI must be submitted. Since submitting the short paper NOI will allow 
for coverage under the permit, a 45-day period to submit the official eNOI is simply 
administrative.  
 
It is not clear as to the timeframe when EPA will update the applicable systems (i.e. eNOI and 
NetDMR) with the information that is submitted. The Joint Trades request clarification and an 
estimated schedule of when the applicable systems will be ready for use. 
 
The Joint Trades are requesting an email address correction based on beta testing issues with 
EPA Region 6 where it was determined the wrong address was listed in the draft permit. 
 
Not accepting the proposed permit language is onerous on operators and an additional burden 
to the O&G Industry with no apparent additional protection to the environment. 


5  Notice of Intent Part I.A.2 “Facilities which are located in lease blocks that are either in or adjacent to 
"no activity" areas or require live bottom surveys are required to submit 
both an eNOI that specifies they are located in such a lease block and a 
notice of commencement of operations (e.g., drills, installations, 
discharges, ….)” 


 
The Joint Trades request striking out information such as “drills, installations, discharges…”.  The 
information is covered in Part 1. A.2 (a through l).  The information regarding drills is covered in 
the drilling permits to BOEM. Also, it is unclear how this information would be added to the 
eNOI system. The eNOI system already keeps track of the types of discharges that are being 
planned. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


6  Notice of 
Termination 


Part I.A.3 3. Termination of NPDES Coverage 
 
Lease holders or the authorized registered operators shall submit a notice 
of termination (NOT) to the Regional Administrator within one year60 days 
of termination of lease ownership for lease blocks assigned to the operator 
by the Department of Interior. (Request for time extension and justification 
to retain the permit coverage beyond the one year 60-day limit shall be 
sent to the address listed in the subsection 5 below.) In the case of 
temporary operations such as hydrostatic testing, well or facility 
abandonment or any other contractual or legal requirement the NOT shall 


The Joint Trades request a one year time frame for submittal of NOTs following termination of 
lease ownership. This request is to account for the many possible reasons a Permittee may be 
required to hold permit coverage following lease termination. 
 
Operators have up to 1-year from lease expiration to remove a facility. During this timeframe, 
there could be removal and/or abandonment operations that result in discharges authorized by 
the permit. A one year time period reduces the number of NOTs and NOIs, where an operator 
terminates coverage and then has to reapply for coverage of discharges with in a one year time 
frame. 
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Comment 
No. Type/Category Permit 


Section Ref. Current or Revised Permit Language /Clarifications/Issue Rationale 


be submitted within one year 60 days of termination of operations. The 
discharge monitoring report (DMR) for the terminated lease block may be 
either submitted with the NOT, or submitted on the reporting schedule. 
The NOT shall be effective upon the date it is received by EPA. 


The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


7  Other Reporting 
Requirements 


Part I.A.5 “All NOIs must be filed electronically. Instruction for use of the electronic 
Notice of Intent (eNOI) system is available in EPA Region 6’s website at 
http://www.epa.gov/region6/6en/w/offshore/home.htm. 
 
Operators shall either mail all temporary paper NOIs, NOTs, notices of 
transfer agreements, notice of merger/acquisition, notice of 
commencement and all subsequent paper reports under this permit to the 
following address: 
    Water Enforcement Branch (6EN-WC) 
    U.S. Environmental Protection Agency Region 6 
    1445 Ross Avenue 
    Dallas, TX 75202 
or email pdf documents to an email address at 
R6_GMG29TEMPeNOI@epa.gov). 
 
If the eNOI system is unavailable, operators may submit a short paper NOI 
which includes information a) through f) listed in Part I.A.2 via email to 
R6_GMG29TEMPeNOI@epa.gov. The stamp date and time of the sent 
email is evidence of delivery for coverage. An official eNOI shall be filed 
within 45 days of when the eNOI system becomes available. 
 
Additional information regarding these reporting requirements may be 
found at: 
http://www.epa.gov/region6/6en/w/offshore/home.htm” 


 
The Joint Trades are requesting an email address correction based on beta testing issues with 
EPA Region 6 where it was determined the wrong address was listed in the draft permit. 
 
The Joint Trades are requesting the additional language to this section of the permit to provide 
clarity when eNOI system is unavailable and thus allowing a short paper NOI submittal.  In 
addition, OOC is requesting a 45 day time for submittal of the official eNOI via the eNOI system 
in order to provide clarity of expectations. 
 
Further, it should be noted that the EPA website listed is not currently active. The Joint Trades 
request that this website be activated prior to the effective date of the permit. Additionally, the 
Joint Trades request the ability to review the electronic NOI instructions prior to them being 
finalized to allow for clarification and edits as necessary. 
 
It is not clear as to the timeframe when EPA will update the applicable systems (i.e. eNOI and 
NetDMR) with the information that is submitted. The Joint Trades request clarification and an 
estimated schedule of when the applicable systems will be ready for use. 
 
The Joint Trades request that in addition to the electronic NOI instructions, a set of instructions 
also be made available for DMRs and NOTs. Similar to the electronic NOI instructions requested 
above, OOC further requests the ability to review the electronic NOT and DMR instructions prior 
to them being finalized to allow for clarification and edits as necessary. 
 
See comment # 41 for additional information regarding NetDMR. 
 
The lack of active website, email address and NOI, NOT and DMR instructions is very onerous on 
operators and the burden to the O&G Industry does not have any apparent additional protection 
to the environment. 


8  Non-Aqueous 
Based Drilling 
Fluid  - 
Retention of 
Cuttings and 
BMP 


Part 
I.B.2.c.2 


Base Fluids Retained on Cuttings. 
Monitoring shall be performed at least once per day when generating new 
cuttings, except when meeting the conditions of the Best Management 
Practices described below. Operators conducting fast drilling (i.e., greater 
than 500 linear feet advancement of the drill bit per day using non aqueous 
fluids) shall collect and analyze one set of drill cuttings samples per 500 
linear feet drilled, with a maximum of three sets per day. Operators shall 
collect a single discrete drill cuttings sample for each point of discharge to 
the ocean. The weighted average of the results of all discharge points for 
each sampling interval will be used to determine compliance. See Part I, 
Section D.123 of this permit. 
 
 
 
b) BMP Plan Requirements 
 
The BMP Plan may reflect requirements within the pollution prevention 
requirements required by the Minerals Management Service Bureau of 


 
The Joint Trades are requesting the changes to reference the correct section of the permit and  
the agency that replaced Mineral Management Service. 



http://www.epa.gov/region6/6en/w/offshore/home.htm

mailto:GMG29TEMPeNOI@epa.gov
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Comment 
No. Type/Category Permit 


Section Ref. Current or Revised Permit Language /Clarifications/Issue Rationale 


Safety and Environmental Enforcement (BSEE) (see 30 CFR 250.300) or 
other Federal or State requirements and incorporate any part of such plans 
into the BMP Plan by reference. 


9  Produced Water Part I.B.4.a “The addition of dispersants or emulsifiers downstream of treatment 
system to the overboard produced water discharge lines is prohibited. 40 
CFR § 110.4.” 


 
 
The Joint Trades agree that the use of dispersants or emulsifiers downstream of the treatment 
system for the purpose of preventing detection of a sheen is prohibited.  
 
In the 1989 API Paper (attached as Appendix A): Chemical Treatments and Usage in Offshore Oil 
and Gas Production Systems, by Hudgins, the use of dispersants is discussed.  Dispersants are 
added to scale control agents and corrosion inhibitors to increase performance.   
 
As proposed, EPA would inadvertently be limiting the use of scale control agents, corrosion 
inhibitors, and emulsifiers from being used both upstream and in the produced water treatment 
system.  The Joint Trades do not believe this was the intent and request the requirement be 
clarified to only prohibit the addition of dispersants or emulsifiers downstream of the produced 
water treatment system.  
 
The following is copied from the 1989 API paper mentioned above, from the “Emulsion 
Breakers” section on page 20 of the report.  
 
“However, the use of emulsifiers in the treatment system are necessary in the separation phase. 
Emulsion breakers work by attacking the droplet interface. They may cause the dispersed 
droplets to aggregate intact (flocculation) or to rupture and coalesce into larger droplets. Either 
way, the density difference between the oil and water then causes the two liquid phases to 
separate more rapidly. In addition, solids present will usually tend to accumulate at the liquid 
level interface (between the bulk oil and water phases) and form a semi-solid mass. If these 
solids are not dispersed into the oil phase or water wetted and removed with the water, the 
interface detector in the control system will ultimately malfunction, causing water to be dumped 
into the oil pipeline or oil to be carried over to the produced water system. Proper selection and 
application of emulsion breaker will minimize this accumulation and the resulting problems” 
(Hudgins, C. M., Jr. (1989). CHEMICAL TREATMENTS AND USAGE IN OFFSHORE OIL AND GAS 
PRODUCTION SYSTEMS. Houston, TX).    
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


10  Produced Water 
– Oil and Grease 


Part 
I.B.4.b.2 


“2) Oil and Grease. Samples for oil and grease monitoring shall be collected 
and analyzed a minimum of once per month. In addition, a produced water 
sample shall be collected, within thirty (30) minutes two hours of when a 
sheen is observed in the vicinity of the discharge or within two hours after 
startup of the system if it is shut down following a sheen discovery, and 
analyzed for oil and grease. The sample type for all oil and grease 
monitoring shall be either grab, or a composite which consists of the 
arithmetic average of the results of grab samples collected at even intervals 
during a period of 24-hours or less. If only one sample is taken for any one 
month, it must meet both the daily maximum and monthly average limits. 
Samples for oil and grease monitoring shall be collected prior to the 
addition of any seawater to the produced water waste stream. The 
analytical method is that specified at 40 CFR Part 136.” 


 
The Joint Trades strongly disagree with taking a sample within 30 minutes of a sheen. The first 
response by operators is determining the cause or source of the sheen and deciding if the 
system needs to be shut down. By taking a sample within 30 minutes, operators will be more 
focused on taking a sample instead of stopping the sheen. The uncertainty of the origin of the 
sheen could cause operations to be in a state of higher risk of uncertainty and may lead to 
unduly endangering the health and safety of the facility personnel, the facility, and the 
environment.   Also, the PW O&G kits are not always located in areas that are easily accessible. It 
might take an operator over 30 minutes to grab a kit, collect ice, complete paperwork, and take 
a sample. By not taking a sample within the 30-minute time frame, this will now put operators in 
possible violation of the permit.  The Joint Trades request that time allowed to take a produced 
water sample after a sheen is observed remain at two hours.   
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Additionally, the Joint Trades request the language for sample type remain as is in the current 
permit. Some operators elect to collect grab samples over a 24-hour period and determine the 
arithmetic average for compliance with the daily maximum limit. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


11  Produced Water 
– Toxicity 


Part 
I.B.4.b.3 


“Toxicity. A 7-day toxicity testing shall be performed twice once per 
calendar year. Toxicity testing must be conducted at least 90 days apart. 
The results for both species shall be reported on the next quarterly DMR 
following testing. See Part I, Section D.3 of this permit for WET testing 
requirements.” 


 
The Joint Trades request the current produced water toxicity testing frequency and language 
remain the same. The majority of operators test for produced water on an annual frequency. 
Therefore, we strongly encourage EPA to maintain the annual produced water toxicity testing 
frequency as there is not enough justification for an increased frequency of toxicity testing.  Per 
EPA’s proposed permit fact sheet, EPA is removing the frequency reduction allowance for 
toxicity testing based on the Bureau of Safety and Environmental Enforcement (BSEE)’s 
suggestion.  BSEE’s basis of “difficulty of tracking” is completely invalid as once per calendar year 
is much easier to track than twice per calendar year and at least 90 days apart. 
 
EPA acknowledges in their proposed permit’s fact sheet that the number of available, 
experienced, and qualified laboratories for this 7-day produced water analysis is limited.  We 
agree with this statement.  Given the number of facilities requiring testing, the available 
laboratories cannot handle doubling the number of 7-day toxicity analyses that EPA/BSEE is 
proposing. This in turn could cause false toxicity or quality control issues. Laboratories only 
culture so many test age organisms. Increasing the number of required testing in short time 
frame is not possible. With the current annual required toxicity testing there are issues collecting 
and analyzing 100% of samples due to limited laboratory availability. There are only 3 
laboratories that can perform testing on offshore oil and gas produced waters. Inability to 
predict extended platform downtime periods (i.e. intermittent production), logistics issues for 
these specific monitoring and testing requirements, and weather (i.e. hurricanes and other 
tropical storms) can also be problematic with an increase in testing.  Doubling the number of 
required toxicity testing samples would not only increase the burden on the operator and the 
testing laboratories, but it will increase the operator’s risk for additional missed samples 
resulting in administrative non-compliances. An annual testing frequency allows operators and 
laboratories to work together on scheduling around shut-in, weather, organism availability and 
laboratory testing schedules. 
 
Currently, the permit requires that the toxicity sample has to be representative of produced 
water discharges.  Annual toxicity tests are inclusive to all activity performed on the facility; 
therefore, it is a representative sample.  Daily production rate changes and additions of flow 
back fluids are not only unpredictable and hard to track, but these changes in production are 
monitored monthly by conducting a representative sample for an oil and grease analysis on 
produced water.  The language throughout the permit requires representative samples be 
collected. As an example, Section II.C.2 of the permit requires “Samples and measurements 
taken for the purpose of monitoring shall be representative of the monitored activity.”  
 
This proposed frequency increase will be a significant economic burden for offshore operators 
currently on an annual frequency as well.  These additional toxicity tests would be an increase 
for routine produced water discharges in operating expenses with negligible value.  Considering 
the very low number of toxicity test failures based on actual lab results, there is no 
environmental benefit to justify this increased expense.    
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The Joint Trades request an effective date for produced water toxicity testing of January 1, 2018 
and continue on a calendar year basis. This assumes the permit will become effective on October 
1, 2017. Operators have 90 days to apply for coverage under the new permit, and then can plan 
a reasonable schedule for testing. 
 
See also Comments No. 12-13 for additional discussion and information. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


12  Produced Water 
– Toxicity 


Part 
I.B.4.b.3 


“Toxicity testing for new discharges shall be conducted within 90 days 30 
days after the discharge begins and then continue on the appropriate 
calendar year follow the twice per calendar year schedule.” 


 
EPA has not provided rationale for decreasing the time to conduct toxicity tests for new 
discharges.  The Joint Trades request the 90-day time period be left unchanged for the following 
reasons: 
 


• New produced water discharges typically occur early in the life of the facility.  The PW 
discharge rates are typically very low and ramp up over time at a rate dependent on the 
reservoir(s). 


• At these low produced water rates, the produced water treatment system needs time to 
be fully commissioned. 


• The critical dilution is set based on the highest monthly average discharge rate for the 
three months prior to the month in which the test sample is collected.  Testing within 
the first 30 days would not allow for even one monthly average discharge rate in which 
to base critical dilution. 


 
See Comments No. 11 and 13 for additional discussion and information. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


13  Produced Water 
– Toxicity 


Part 
I.B.4.b.3 


“Toxicity testing for existing discharges under the 2012 issued permit shall 
conduct the first toxicity test within 6 months from the effective date of 
obtaining coverage under the permit.” 
 
“Samples taken in Year 2017 prior to the effective date of this permit can 
be reported for 2017.” 


 
The Joint Trades request the permit change to provide clarity and a more realistic approach with 
what we believe is the intent of the proposed permit language.  
 
Operators have 90 days from the effective date of the permit to apply and obtain coverage 
under the new permit. Requiring existing discharges to conduct the first test within 6 months 
from the effective date of the permit is problematic. 6 months from the effective date of the 
permit would mean that first test for all existing discharges must be tested by the end of March 
2018. Again, this is problematic for operators that do not apply for coverage until the end of the 
90 days. Thus, nearly all of the produced water toxicity tests would have to be completed in a 
short time frame. 
 
As discussed in Comment No. 11, there are a limited number of qualified testing laboratories 
that test offshore produced waters. The testing laboratories could become overwhelmed with 
that amount of produced water testing to be done in a short time frame. All existing produced 
water discharges would have to be tested in approximately 3 months. From a transportation and 
logistics point of view, this would be very problematic and cause a financial burden to both the 
operator and the testing laboratories. Thus, potentially leading to false toxicity results and 
quality control issues. Laboratories only produce so many test age organisms, increasing the 
number of required testing in a short time frame is not possible.  
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Additionally, the Joint Trades request the additional language to clarify that samples taken in 
2017 during the transition period can be reported for 2017, as compliance with the existing 
permit. 
 
See Comments No. 11-12 for additional discussion and information. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


14  Produced Water 
– Toxicity 


Part 
I.B.4.b.3 


“Samples also shall be representative of produced water discharges when 
hydrate inhibitors, scale inhibitors, corrosion inhibitors, biocides, paraffin 
inhibitors, well completion fluids, workover fluids, well treatment fluids, 
and/or hydrate control fluids are used in operations. The operator must 
conduct a new toxicity test if the sample used for the previous test did not 
represent an application of flow back of well completion fluids, workover 
fluids, well treatment fluids, or hydrate control fluids.” 


 
The Joint Trades request striking the requirement to conduct a new toxicity test if the sample 
used for the previous test did not represent an application of TCW or hydrate control fluids.  At 
some locations, hydrate control fluids are routinely used as production treatment chemicals.  
The current permit already requires that samples are representative.  EPA did not provide 
rationale as to why hydrate control fluids should be treated differently from other production 
chemicals.   
 
This new requirement is overly burdensome with the following challenges: 


• The TCW study is not complete.  OOC requests that TCW discharges planned to be 
commingled with produced water be included in the TCW study scope. 


• For facilities with third-party wells tied back to the production system, there is the 
added challenge of the host facility knowing exactly when these fluids were commingled 
with the produced water discharge to determine when a representative sample can be 
obtained.  Although it may be communicated by a third-party in advance, there is the 
uncertainty of how long it will take these fluids to reach the facility and be treated 
before impacting the produced water discharge. 


• Toxicity testing timing is coordinated well in advance with testing laboratories.  This 
enables the testing lab to 1). coordinate and send toxicity test kits to the facility in 
alignment with existing transportation schedules and 2). have organisms prepped and 
available for the toxicity test.  The addition of samples for TCW and hydrate control 
fluids, which may not be known in advance, is overly burdensome and may result in non-
compliance due to inability to obtain samples and start the toxicity testing within hold 
times. 


• Discrete instances of TCW fluids commingled with produced water are short in duration 
and careful planning would need to be in place in order to obtain a representative 
sample with no guarantee that can be accomplished. 


• The permit language is very broad and lacks clarity. Operational scenarios frequently 
change. As worded, it will be almost impossible for an operator to determine daily 
whether the previous test was representative of current conditions and an additional 
toxicity test would need to be conducted. 


 
For additional discussion and information, see Comments 19-21. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


15  Produced Water 
– Toxicity 


Part 
I.B.4.b.3 
and Part 
I.D.3.e 


Part I.B.4.h.3 
 
“If a test fails the survival or sub-lethal endpoint at the critical dilution in 
any test, the operator must perform monthly retest until it passes. The 
operator shall take corrective actions which may include conduction of 
Toxicity Reduction Evaluation (TRE), adjustment of discharge rate, addition 


 
The Joint Trades agree with Part I.B.4.b.3, once a test fails, the operator should conduct monthly 
retests until passing. To be consistent, the Joint Trades also request EPA change the language in 
Part 1.D.3.e as indicated.  Historically, when a facility passes the first toxicity test, they pass the 
second and third toxicity test as well. Performing three consecutive monthly toxicity tests adds 
no value and becomes redundant.  
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of diffusers, or other remedy actions after the failure of the first retest. 
Failing the toxicity test is considered violation of the permit.” 
 
Part I.D.3.e 
 
“If the effluent fails the survival endpoint or the sub-lethal endpoint at the 
critical dilution, the permittee shall be considered in violation of the WET 
limit. Also, when the testing frequency stated above is less than monthly 
and the effluent fails either endpoint at the critical dilution, the monitoring 
frequency for the affected species will increase to monthly until such time 
as compliance with the NOEC effluent limitation is demonstrated, for a 
period of three consecutive months, at that time the permittee may return 
to the testing frequency in use at the time of the failure. During the period 
the permittee is out of compliance, test results shall be reported on the 
DMR for that reporting period.” 
 
 


 
 
  


16  Produced Water 
– Visual Sheen 


Part 
I.B.4.b.4 


“…The operator shall report “sheen” whenever a sheen is observed during 
the day and must conduct an inspection of treatment process and 
investigation of If a sheen is observed in the course of required daily 
monitoring , or at any other time, the Operator must record the sheen and 
assess the cause of sheen. The operator must keep records of sheens and 
findings and make the records available for inspector’s review.” 


 
The Joint Trades request that the language be modified as indicated to provide clarification.  
 
Operators are required to keep adequate records to assure proper reporting of produced water 
sheens under the permit per Part II.C and II.D.  A produced water sheen may be easily attributed 
to a change in operations (e.g., well management) thus making an inspection of the system 
unnecessary. The proposed permit language is vague and overly burdensome.  
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


17  Produced Water 
and Other – 
Visual Sheen 
reporting to NRC 


Part 
I.B.4.b.4 &  
Part I.C.7 


 
Part I.B.b.4 
“A visual observation of a sheen is presumed to be a discharge within the 
meaning of 33 U.S.C. §§ 1321(a)(2) and (b)(3), and must be reported to the 
National Response Center (NRC) pursuant to 40 CFR § 110.6” 
 
Part I.C.7 
“This permit does not preclude permittees from reporting 
discharges/releases to the National Response Center (NRC). A visual 
observation of a sheen is presumed to be a discharge within the meaning of 
33 U.S.C. §§ 1321(a)(2) and (b)(3), and must be reported to the National 
Response Center (NRC) pursuant to 40 CFR § 110.6” 


 
The Joint Trade strongly disagree that discharges from permitted outfalls should be reported to 
the NRC. Thus, the Joint Trades request deletion of the text from Part I.B.b.4 and Part I.C.7. 
Additionally, the Joint Trades request deletion of the term “discharges” from the text at Part 
I.C.7. The statements at Part I.B.b.4 and Part I.C.7 are contrary to law. 
 
Based on Congressional intent and prior interpretations by the EPA and USCG, NPDES discharges 
are covered by section 402 of the Clean Water Act and are not subject to reporting as oil spills 
under section 311.  Therefore, requiring an operator to report sheens from permitted discharge 
points to the NRC is contrary to law, and this requirement must be removed from the proposed 
permit.   
 
The following citations from 33 U.S.C. (the Clean Water Act), historical EPA and USCG documents, 
and EPA’s current website are provided to support this conclusion. 
 
1. 33 U.S.C. § 1321 Excludes Certain Situations from the Definition of “Discharge” 


Parts I.B.b.4 and I.C.7 include new requirements for an operator to report sheens from permitted 
discharge points to the NRC.  The proposed permit cites 33 U.S.C. § 1321(a)(2) and (b)(3) as the 
basis for such reporting.  However, 33 U.S.C. § 1321(a)(2) and (b)(3), are the exact paragraphs that 
explain that NPDES discharges are excluded from the definition of “discharge” and do not have 
to be reported to the National Response Center. 
Paragraph 33 U.S.C. § 1321(b)(3) states, 
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“The discharge of oil or hazardous substances (i) into or upon the navigable waters 
of the United States, adjoining shorelines, or into or upon the waters of the 
contiguous zone, or (ii) in connection with activities under the Outer Continental 
Shelf Lands Act [43 U.S.C. 1331 et seq.] or the Deepwater Port Act of 1974 [33 
U.S.C. 1501 et seq.], or which may affect natural resources belonging to, 
appertaining to, or under the exclusive management authority of the United 
States (including resources under the Magnuson-Stevens Fishery Conservation and 
Management Act [16 U.S.C. 1801 et seq.]), in such quantities as may be harmful 
as determined by the President under paragraph (4) of this subsection, is 
prohibited, except (A) in the case of such discharges into the waters of the 
contiguous zone or which may affect natural resources belonging to, appertaining 
to, or under the exclusive management authority of the United States (including 
resources under the Magnuson-Stevens Fishery Conservation and Management 
Act), where permitted under the Protocol of 1978 Relating to the International 
Convention for the Prevention of Pollution from Ships, 1973, and (B) where 
permitted in quantities and at times and locations or under such circumstances or 
conditions as the President may, by regulation, determine not to be harmful. Any 
regulations issued under this subsection shall be consistent with maritime safety 
and with marine and navigation laws and regulations and applicable water quality 
standards.”  
 


The key term in the paragraph is “discharge” – which is defined in 33 U.S.C. § 1321 (a)(2), 
“discharge” includes, but is not limited to, any spilling, leaking, pumping, pouring, 
emitting, emptying or dumping, but excludes (A) discharges in compliance with a 
permit under section 1342 of this title, (B) discharges resulting from circumstances 
identified and reviewed and made a part of the public record with respect to a 
permit issued or modified under section 1342 of this title, and subject to a 
condition in such permit,,[1] (C) continuous or anticipated intermittent discharges 
from a point source, identified in a permit or permit application under section 1342 
of this title, which are caused by events occurring within the scope of relevant 
operating or treatment systems, and (D) discharges incidental to mechanical 
removal authorized by the President under subsection (c) of this section; 
 


This definition excludes from the definition of “discharge” sheens that occur from permitted 
discharge points, as these are covered by the exclusions described in 1321(a)(2) (A), (B), or (C).  
Therefore, sheens from permitted discharges are excluded from the definition of “discharge” 
under 33 U.S.C. § 1321. 
 
2. EPA Clarified the Reporting Requirements in the 1981 Permit Fact Sheet – Sheens from 


Permitted Point Sources are Exempt from Reporting 


This position is further supported by a 1981 Federal Register Notice (46 FR 20284, April 3, 1981) 
regarding the Issuance of Final General NPDES Permits for Oil and Gas Operations in Portions of 
the Gulf of Mexico; Fact Sheet, hereinafter referred to as “the 1981 Fact Sheet.”  Paragraph J, Oil 
Spill Requirements, of the 1981 Fact Sheet states, 


“Section 311 of the Act prohibits the discharge of oil and hazardous materials in 
harmful quantities.  In the 1978 amendments to section 311, Congress clarified the 
relationship between this section and discharges permitted under section 402 of 
the Act.  It was the intent of Congress that routine discharges permitted under 



https://www.law.cornell.edu/uscode/text/43/1331

https://www.law.cornell.edu/uscode/text/33/1501

https://www.law.cornell.edu/uscode/text/33/1501

https://www.law.cornell.edu/uscode/text/16/1801

https://www.law.cornell.edu/uscode/text/33/1342

https://www.law.cornell.edu/uscode/text/33/1342

https://www.law.cornell.edu/uscode/text/33/1321#fn002065

https://www.law.cornell.edu/uscode/text/33/1342

https://www.law.cornell.edu/uscode/text/33/1342
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section 402 be excluded from section 311.  Discharges permitted under section 402 
are not subject to section 311 if they are: 


1. In compliance with a permit under section 402 of the Act; 
2. Resulting from circumstances identified, reviewed and made part of the public 


record with respect to a permit issued or modified under section 402 of the Act, 
and subject to a condition in such permit; or 


3. Continuous or anticipated intermittent discharges from a point source, identified 
in a permit or permit application under section 403 of this Act, which are caused 
by events occurring within the scope of the relevant operating and treatment 
systems. 


To help clarify the relationship between discharges under section 402 and section 311 
discharges, EPA has compiled the following list of discharges which it considers to be 
regulated under section 311 rather than under a section 402 permit.  The list is not to be 
considered all-inclusive. 


1. Discharges from a platform or structure on which oil or water treatment 
equipment is not mounted, 


2. Discharges from burst or ruptured pipelines, manifolds, pressure valves or 
atmospheric tanks, 


3. Discharges from uncontrolled wells, 
4. Discharges from pumps or engines, 
5. Discharges from oil gauging or measuring equipment, 
6. Discharges from pipeline scraper, launching, and receiving equipment, 
7. Spill of diesel fuel during transfer operations, 
8. Discharge from faulty drip pans, 
9. Discharges from well heads and associated valves, 
10. Discharges from gas-liquid separators, and 
11. Discharged from flare lines.” 


It is clear from the 1981 Fact Sheet discussion that EPA clarified, based on Congressional intent, 
that point sources covered by an NPDES permit are not subject to section 311 of the Clean Water 
Act; meaning such discharges are not reportable to the NRC. 
 
3. USCG District 8 (1998) Issued a Memorandum Explaining Sheens from Permitted Discharges 


are not Subject to NRC Reporting 


Furthermore, in September 1997 members of the Offshore Operators Committee met with U.S. 
Coast Guard District 8 staff to clarify proper reporting procedures for sheens from permitted point 
sources (section 402 events) versus oil spills (section 311 events).  The Commander of the Eighth 
Coast Guard District issued a memorandum (dated April 3, 1998) that states, 


“…It was agreed by all in attendance that Section 311 of the Clean Water Act does 
not define oil discharges from NPDES-permitted sources (whether the system is 
operating correctly or not) as reportable oil discharges.  This conclusion is 
supported by Commandant Decisions on Appeal.  The attendees agreed that the 
proper policy is for sources to report discharges in violation of their NPDES-
permitted processes to the Environmental Protection Agency and Minerals 
Management Service (if appropriate) and not to the Coast Guard.  Discharges of 
oil resulting from other activities not part of a NPDES process will still be reported 
to the Coast Guard National Response Center.” 
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This USCG memorandum, has not been rescinded and is still in effect.  This District 8 policy is 
clearly in alignment with 33 USC §1321 and the 1981 Fact Sheet. 
 
4. EPA Response to Comments for the 2007 GMG290000 Renewal 


EPA Region 6 addressed the issue of reporting sheens to the USCG National Response Center 
directly in the Response to Comments when the agency issued the Final NPDES General Permit for 
Discharges from New and Existing Sources in the Offshore Subcategory of the Oil and Gas 
Extraction Point Source Category for the Western Portion of the Outer Continental Shelf of the 
Gulf of Mexico (GMG290000).  The following text is taken directly from the Response to 
Comments: 


“Comment Number 1: 
 The Offshore Operators Committee (OOC) requested clarification of the 
permit’s oil spill requirements to state that sheens resulting from permitted 
discharges are not defined as spills. 
Response: 
 EPA has previously worked with the U.S. Coast Guard to determine when 
a sheen would be considered a spill.  Sheens from non-permitted discharges were 
determined to be spills which are under the jurisdiction of the U.S. Coast Guard.  
Sheens which result from permitted discharges were determined to be under EPA 
jurisdiction and are not considered to be spills.  The requested clarification is 
consistent with that determination and has been made in the final permit.” 
 


It is apparent that EPA has reviewed this reporting issue in previous iterations of the GMG290000 
permit and made the determination that sheens from permitted discharges are not oil spills.  The 
permit and agency processes ensure sheens from permitted discharge points are reported 
through the Discharge Monitoring Reports. 
 
5. EPA’s Current Website Describes the Types of Discharges Exempt from 33 U.S.C. § 1321  


Finally, EPA’s current website (https://www.epa.gov/oil-spills-prevention-and-preparedness-
regulations/oil-spills-do-not-need-be-reported) contains information on “Oil Spills that Do Not 
Need to be Reported” which includes a section on “NPDES-Permitted Releases” that provides yet 
another summary of the definition of discharge in 33 U.S.C. § 1321 (a)(2): 
 
“Three types of discharges subject to the National Pollutant Discharge Elimination System 
(NPDES) are exempt from oil spill reporting: 
 


1. Discharges in compliance with a permit under section 402 of the Clean Water Act, 
when the permit contains: 
• Either an effluent limitation specifically applicable to oil, or 
• An effluent limitation applicable to another parameter that has been 


designated as an indicator of oil; 
2. Discharges resulting from circumstances identified and reviewed and made part 


of the public record with respect to a permit issued or modified under section 402 
of the Clean Water Act, and subject to a condition in such permit.  This exclusion 
addresses situation where the source, nature, and amount of a potential oil 
discharge was identified, and a treatment system capable of preventing that 
discharge was made a permit requirement. 



https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/oil-spills-do-not-need-be-reported

https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/oil-spills-do-not-need-be-reported
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• For example, if a discharger has a drainage system that will route spilled oil 
from a broken hose connection to a holding tank for subsequent treatment 
and discharge, the treatment system must be sufficient to handle the 
maximum potential spill from that source.  Spills larger than those 
contemplated in the public record are not exempted; and 


3. Continuous or anticipated intermittent discharges from a point source, identified 
in a permit or permit application under section 402 of the Clean Water Act, which 
are caused by events occurring within the scope of relevant operating or treatment 
systems.  This exclusion applies to chronic or anticipated intermittent discharges 
originating in the manufacturing or treatment systems of a facility or vessel, 
including those caused by periodic system failures. 
• Discharges caused by spills or episodic events that release oil to the 


manufacturing or treatment systems are not exempt from reporting.” 


The information above provides additional clarity on the intent of 33 U.S.C. § 1321 (a)(2).  Clearly, 
point source discharges in compliance with permit requirements are exempt from section 311 
reporting.  Also, limitations described for various point source discharges included in the GOM 
NPDES permit are part of the public record, including the fact that sheens may occur from these 
discharges.  Lastly, Item 3 from the website description above makes it clear that episodic events 
caused by “periodic system failures,” for example a sheen from deck drainage or the produced 
water treatment process, are also exempt from section 311 reporting. 
 
6. Conclusion 


Based on Congressional intent and prior interpretations by the EPA and USCG, it is clear that 
NPDES discharges are covered by section 402 of the Clean Water Act, and are not subject to 
reporting under section 311.  Therefore, the requirement to report sheens from permitted 
discharge points to the NRC must be removed from the proposed permit.  Reporting of sheens 
from permitted discharge points is managed through the Discharge Monitoring Reports, and 
such events will be reported to EPA as permit excursions/violations.  However, sheens from 
permitted discharge points need not be reported to the NRC. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


18  Well Treatment 
Fluids, 
Completion 
Fluids, Workover 
Fluids – Priority 
Pollutants  


Part I.B.6.a 
“Vendor certification declaration or statement indicating the fluids contain 
no the vendor does not add or has not intentionally added priority 
pollutants  to the fluids is acceptable for meeting this requirement. In case 
either a vendor certification is not available or the present of priority 
pollutants is in doubt, “Trace amounts” shall mean the amount equal to or 
less than the most sensitive method detection limit listed in 40 CFR Part 
136 for the applicable parameter or as sensitive as MQLs listed in Appendix 
E of the permit.” 


 
The Joint Trades request rewording the first sentence to clarify that the vendor declaration is 
that no priority pollutants are intentionally added to the materials added downhole as well 
treatment, completion, or workover fluid TCW. If priority pollutants were not intentionally 
added to the formulation of the product, then they are considered to be in there only in trace 
quantities. 
 
Further, the Joint Trades request the deletion of the last sentence. 
 
The proposed EPA Region 6 language contradicts the 1993 ELG decision to regulate priority 
pollutants with oil and grease only.  The documentation and the effluent limitation guidelines 
development document (in tables X-12, X-13, X14) clearly document that the EPA recognized 
trace amounts of priority pollutants in these fluids above the detection methods.  Imposing MDL 
limits on all 138 priority pollutants will result in significant non-water quality impacts associated 
with transportation, discharge, disposal, and excess treatment. The method detection limits 
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referenced in Appendix E are achievable for samples in clean water effluents but due to matrix 
effects may not be applicable to the analyses of products or TCW discharges. 
 
A certification program would be burdensome and unsuitable for 138 priority pollutants and all 
products used in completion fluids systems.  There is no apparent environmental benefit over 
the current system of regulatory control for the significant costs that this would entail.  
Consequently, an unintended certification program would result in non-water quality impacts 
which will result in additional treatment and discharges. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


19  Well Treatment 
Fluids, 
Completion 
Fluids, Workover 
Fluids – Fluids 
Commingled 
with Produced 
Water 


Part I.B.6.b “When well treatment, completion or workover fluids are commingled and 
discharged with produced water, the discharges are considered produced 
water and a 7-day toxicity test shall be conducted for produced water 
commingled with well treatment, completion or workover fluids for 
monitoring and reporting purposes.” 


 
The Joint Trades request deleting the 7-day toxicity test requirement.  As outlined in the 
rationale in Comment No. 14 for Part I.B.4.b.3, this requirement is overly burdensome.  Toxicity 
testing for these discharges should be included in the scope of the TCW study. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


20  Well Treatment 
Fluids, 
Completion 
Fluids, Workover 
Fluids – 
Characteristic 
Assessments  


Part I.B.6.c Operators must conduct well treatment fluids, well completion fluids, and 
workover fluids  
assessments whenever they apply those fluids. Such assessments shall be 
conducted for each  
applicable well by operators either corporately or individually. The general 
information of a  
specific well treatment, well completion or workover fluid could be used for 
assessment purposes.  
Each fluid assessment shall include the following information: 
 
1)         Lease and block number 
2)         API well number 
3)         Type of well treatment or workover operation conducted 
4)         Date of discharge 
5)         Time discharge of TCW fluids commenced 
6)         Duration of discharge of TCW fluids 
7)         Volume of well treatment 
8)         Volume of completion or workover fluids used 
9)        The identity, as listed on the applicable SDS, and nominal 
concentration of each chemical constituent intentionally added to the well 
treatment, completion, or workover fluid used. The common names and 
chemical parameters for all additives to the fluids 
10)       The volume of each additive 
11)       Concentration of all additives in the well treatment 
12)       Concentration of all additives in the completion, or workover fluid 
10) The No Observable Effect Concentration (NOEC) of 48-hour acute 
Whole Effluent Toxicity (WET)  
test for well treatment TCW fluids used. discharged separately from the 
produced water discharge 
 


The Joint Trades request that any requirements for disclosure of treatment, completion and 
workover fluid compositional information be clarified as to the extent of disclosure required.  
Proposed revision reflects a requirement for disclosure of composition as described on the SDS 
for relevant additives.   
 
Additionally, the Joint Trades request that the disclosure requirement allow for the use of a 
systems-style disclosure of the chemical composition of all additives in a fluid (or fluids, in the 
case of multiple disclosed applications) consistent with the approach that has been adopted for 
use in some jurisdictions and by FracFocus.  System-style disclosure would satisfy the objectives 
of the permit revision while potentially reducing the necessity for companies to make 
confidential business information claims on such disclosures.  The process known as system-style 
disclosure lists all known chemical constituents in a fluid (or fluids, in the case of multiple 
disclosed applications), but decouples those constituents from their parent additives, thus 
improving protection of the proprietary chemistry used in the applications while promoting 
greater disclosure. At the same time, in order to protect the substantial investment of time and 
resources in developing proprietary products, it is critical that operators and service companies 
have the ability to protect proprietary information as Confidential Business Information even 
when using a systems-style approach. 
 
Also, the Joint Trades request that service providers be permitted to disclose the trade 
secret/CBI information directly to EPA rather than requiring disclosure through the operators.  
Such independent disclosure is necessary in order to protect the substantial investment of time 
and resources that service providers make in developing proprietary products.  Chemical 
additives play a critical role in the safety, efficiency and productivity of offshore wells, and access 
to newly-developed, ever-improving chemicals—be they “greener,” more efficient or more 
effective—is in turn critical to continued improvements in offshore operations. 
 
Without these changes, this proposed requirement creates challenges for companies that may 
manufacture products which contain proprietary components or trade secrets.  Companies with 
trade secrets could experience significant negative economic impacts if a proprietary additive 
was “reverse engineered” based on information submitted to EPA as part of this requirement. 
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Operators shall use the following methods to perform the 48-hour Acute 
Whole Effluent Toxicity Test  
Method: 
 
a) The permittee shall utilize the Mysidopsis bahia (Mysid shrimp) acute 
static renewal 48-hour  
definitive toxicity test using EPA-821-R-02-012. A minimum of five (5) 
replicates with eight (8)  
organisms per replicate must be used in the control and in each effluent 
dilution of this test. 
b) The permittee shall utilize the Menidia beryllina (Inland Silverside 
minnow)  
acute static renewal 48-hour definitive toxicity test using EPA-821-R-02-
012. A minimum of five (5)  
replicates with eight (8) organisms per replicate must be used in the control 
and in each effluent  
dilution of this test. 
 
c) The NOEC is defined as the greatest effluent dilution which does not 
result in lethality that is  
statistically different from the control (0% effluent) at the 95% 
confidence level. 
 
Information collected for this reporting requirement shall be submitted as 
an attachment to the DMR or in an alternative format requested by the 
operator and approved by EPA Region 6. Operators may submit this 
information marked as “Confidential Business Information” or other 
suitable form of notice or may have service providers independently submit 
this information marked as such, if necessary.  The information so marked 
shall be treated as information subject to a business confidentiality claim 
pursuant to 40 CFR Part 2.   


 
The Occupational Safety and Health Administration (OSHA) has addressed similar challenges in 
its Hazard Communication requirements.  Specifically, OSHA has provided criteria that allow 
manufacturers to deem a chemical component as a “trade secret” on a Safety Data Sheet (SDS) 
(see 29 CFR 1910.1200(i)).  Under the OSHA Hazard Communication requirements, a proprietary 
chemical component that has been designated as a trade secret is listed on the SDS in a generic 
manner, such “Proprietary Component A.” 
 
Given the above, the Joint Trades are requesting that EPA Region 6 incorporate the OSHA Hazard 
Communication trade secret criteria by reference in the proposed GMG290000 permit. 
 
Under this proposed change, EPA Region 6 would still have access to information that priority 
pollutants are present or not in a particular additive, and the proprietary nature of certain 
additives would be protected.  This added language would also bring the two regulatory 
programs into alignment, making compliance straightforward and consistent.  If a specific 
identity of a chemical compound can be withheld on an SDS while still communicating sufficient 
information to ensure the safe handling, use and disposal of the chemical compound, then it is 
reasonable to allow it to be withheld from the reporting of fluid discharges wherein the chemical 
compound is greatly diluted. 
 
This approach aligns with the disclosure of hydraulic fracturing chemicals used in the onshore oil 
and gas industry.  The FracFocus Chemical Disclosure Registry (www.fracfocus.org) allows 
chemicals in the registry to be designated as proprietary if the chemical has been determined to 
meet the OSHA trade secret criteria. 


 
The Joint Trades request that TCW toxicity testing be conducted on the total TCW job 
constituents prepared either by the company performing the job or the toxicity testing 
laboratory that is representative of all fluids used in the job in lieu of sampling the discharge.  
There are several challenges with collecting a representative sample during discharges. 


 
1. In order to obtain an optimum dilution series, a range finder will likely be needed.  


Without a rangefinder, the NOEC may not be representative of actual NOEC.  Due to 
the logistics of catching a sample, transporting to testing laboratories, conducting a 
rangefinder, and then setting up a testing with the optimum dilution series, the 
sample hold times will likely by exceeded.  Due to the short duration of these types 
of discharges, pulling another sample may not be possible. 


2. In the event that the sample is compromised in anyway during transportation or 
toxicity tests are inconclusive or invalid, having the opportunity of collecting another 
sample may not be possible. This is because these discharges are short in duration. 


3. TCW jobs are performed in stages.  The composition of the discharge varies 
throughout the TCW job.  


 
The Joint Trades believe that testing the toxicity of the total TCW job constituents would provide 
EPA with the data needed to assess the toxicity of TCW fluids without the burden of sampling 
the actual discharge. 
 
The Joint Trades are also proposing to add clarifying language regarding when and how this 
information should be reported to EPA Region 6 and clarifying language on Fluid Assessment 
Information (below). 
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Fluid assessment Information, clarification: 
 
3) Type of well treatment or workover operation conducted. The Joint Trades would like 
clarification on what information and examples regarding the type of well treatment or 
workover operations conducted EPA is requesting. 
7 & 8) Clarify if this is the volumes of fluids discharged (not pumped downhole). 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


21  Well Treatment 
Fluids, 
Completion 
Fluids, Workover 
Fluids – Fluids 
Commingled 
with Produced 
Water 
Well Treatment 
Fluids, 
Completion 
Fluids, Workover 
Fluids – Industry 
– Wide Study 
Alternative 


Part I.B.6.c “Industry-Wide Study Alternative: Alternatively, operators who discharge 
well treatment completion and/or workover fluids may participate in an 
EPA-approved industry-wide study as an alternative to conducting 
monitoring of the fluids characteristic and reporting information on the 
associated operations. That study would, at a minimum, provide a 
characterization of well treatment, completion, and workover fluids used in 
a representative number of active wells discharging well treatment, 
completion, and/or workover fluids of varying depths (shallow, medium 
depth and deep depths). In addition, an approved industry-wide study 
would be expected to provide greater detail on the characteristics of the 
resulting discharges, including their nominal chemical composition and the 
variability of the nominal chemical composition and toxicity. The study area 
should include a statistical valid representative number of samples of wells 
located in the Western and Central Areas of the GOM and may include the 
Eastern Gulf of Mexico (GOM) under the permitting jurisdiction of EPA 
Region 4, and operators may join the study after the start of and 
completion of the studydate. The study plan should also include interim 
dates/milestones. 
 
A plan for an industry–wide study plan would be required to be submitted 
to EPA for approval within six months 2 years after the effective date of this 
permit. Once a permittee has committed financially to participate in the  
study it shall constitute compliance with the monitoring and reporting 
requirements of Part I.B.6.c.  If the Region does not approve the study plan 
or a permittee does not sign up to participate in the study, compliance with 
all the monitoring and reporting requirements for well treatment, 
completion and workover fluids is required.  If the Region approves an 
equivalent industry-wide well treatment fluids discharge monitoring study, 
the monitoring conducted under that study shall constitute compliance 
with these monitoring requirements for permittees who participate in such 
the industry-wide study. Once approved, the study plan will become an 
enforceable part of this permit. The study must commence within six 
months of EPA’s approval. The final study report date is to be determined. 
The portion which is achievable by March 30, 2022 must be identified in the 
plan.must be submitted no later than March 30, 2022.” 


 
1. The Joint Trades are requesting that “active” be struck.  It is unclear what is intended by 


“active”, and could, for instance, unintentionally exclude well jobs associated with initial 
completion and with abandonment. It is enough to simply reference well jobs where 
TCW fluids will be discharged. 
 


2. The Joint Trades request striking “of varying depths (shallow, medium depth and deep 
depths)” and replacing simply with “discharging well treatment, completion, and/or 
workover fluids”.   
 
Due to the current level of activity, all wells would probably have to be sampled as the 
jobs arise to ensure compliance with the study window. In other words, the study 
participants would not have the luxury per se of picking and choosing well TCW jobs to 
sample. * Therefore, specifying varying depths overly constrains the study from the 
start. Additionally, it is unclear what EPA means by this term (is it water depth, well 
depth to reservoir, discharge depth?)   
 
* This is the same approach EPA Region VI approved for the recent WBM dissolved 
metals study i.e. sampling the WBM as each drilling job came along.  


 


3. The Joint Trades are requesting changes to the permit language to clarify that a financial 
commitment to participate in the Industry-Wide Study Alternative satisfies the chronic 
and acute monitoring requirements and the Well Treatment, Completion, and Workover 
Reporting Requirements of the permit, and ensure consistency with prior approved 
industry studies. Further, the change allows the option for new permittees to benefit 
from the industry-wide study after initiation and completion of the study. 


 
4. As stated above the Joint Trades request that TCW toxicity testing be conducted on the 


total TCW job constituents prepared either by the company performing the job or the 
toxicity testing laboratory that is representative of all fluids used in the job in lieu of 
sampling the discharge.  The Joint Trades believe that testing the toxicity of the total 
TCW job constituents would provide EPA with the data needed to assess the toxicity of 
TCW fluids without the burden of sampling the actual discharge. 
 


5. Change the planning time from 6 months to 2 years.  The goals and objectives of the 
proposed TCW characterization are not transparent.  To be technically sound, effort 
should be first focused on a problem formulation phase where diverse set of subject 
matter experts (SMEs) for various affected organization (e.g., suppliers, operators, 
Region 6, Region 4, testing laboratories, etc.) come together to clarify the intent, the 
goals and the objectives of such a study.  This should be followed by a data gap analysis 
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and information gathering phase.  The working group could then reconvene and 
consider the findings, identify and resolve how to address the difficult aspects of the 
study and agree upon how to address the “simpler aspects of the study”.  After taking 
time to consider how to tackle the difficult tasks another meeting could then be 
convened to reach general agreement on a path forward with the difficult aspects.  
Though three meetings have been identified, quite possibly more will be needed.  Once 
the problem formulation phase is completed then 6 months for plan development 
seems reasonable. 


 
Depending on what comes out of the problem formulation phase, a hard date of March 30, 2022 
may not be realistically achievable for completion and reporting.  The portion of the study that is 
decided by the SMEs, during the problem formulation phase, as reasonable to achieve by March 
30, 2022 should be all that is due and can be written into the plan. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


22  Sanitary Waste 
(Facilities 
Continuously 
Manned for 30 
or more 
consecutive 
days by 10 or 
More Persons) - 
Prohibitions 


Part I.B.7.a “Solids. No floating solids may be discharged to the receiving waters. 
Observation must be made daily during daylight in the vicinity of sanitary 
waste outfalls. If floating solids are observed at other times in addition to 
the daily monitoring, it must be recorded. Observation of floating solids 
must be recorded whenever floating solids are observed during the day. 
The number of days solids are observed must be reported.” 


 
The Joint Trades are requesting this change to provide clarification with the requirement and for 
consistency with the requirements outlined in Appendix F, Table 1 of the permit. 


23  Sanitary Waste 
(Facilities 
Continuously 
Manned for 30 
or more 
consecutive 
days by 10 or 
More Persons) – 
Limitations  


Part I.B.7.b “Residual Chlorine. Total residual chlorine (TRC) is a surrogate parameter 
for fecal coliform. Discharge of TRC must meet a minimum of 1 mg/l and 
shall be maintained as close to this concentration as possible. A grab 
sample must be taken once per month and the concentration recorded. The 
approved methods are either Hach CN-66-DPD or EPA method specified in 
40 CFR part 136 for TRC.” 
 
“[Exception] Any facility operator which properly operates and maintains a 
marine sanitation device (MSD) that complies with pollution control 
standards and regulations under section 312 of the Act shall be deemed in 
compliance with permit prohibitions and limitations for sanitary waste. The 
MSD shall be tested yearly for proper operation and the test results 
maintained for three years at the facility or at an alternate site if not 
practicable.” 
 


 
The Joint Trades request that the exception for the MSD be added back to the permit. The 
removal of the MSD exception creates an additional burden on the regulated community.  The 
regulated community should be able to demonstrate proper operation and maintenance as 
required by the permit. 
 
The language for TRC limitation “and shall be maintained as close to this concentration as 
possible” is vague, and the Joint Trades request that it be struck. 
 
For MODUs, The US Coast Guard conducts annual inspections of MSDs in order to issue the 
MODU a Certificate of Compliance. During this inspection, the Coast Guard confirms that the 
MSD is properly operational and fully functional. Additionally, an overwhelming majority of 
MODUs are internationally flagged. As such, their Class Society on behalf of Flag State conducts 
MSD inspections as a requirement for the International Sewage Pollution Prevention Certificate 
(ISPPC) pursuant to MARPOL, Annex IV [Regulations for the prevention of pollution by sewage 
from ships].  
 
The Joint Trades requests that industry be able to demonstrate proper operation and 
maintenance via maintenance logs/records and any other records of annual inspections by Coast 
Guard.  The monthly TRC requirement increases administrative and financial burden to 
operators by requiring purchasing additional test kits, training personnel in the use of test kits, 
and added recordkeeping burden. 
 
Additionally, some MODUs have MSDs that do not utilize chlorine as a disinfectant, for example 
some use bromine biological treatment systems due to reduced usage of chlorine based 
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treatment systems in other parts of the world. The Joint Trades request a similar approach to 
demonstration of meeting the requirement via US Coast Guard approval, annual inspections, 
Class/Flag State inspections and/or the ISPPC and maintenance logs/records.      
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


24  Sanitary Waste 
(Facilities 
Continuously 
Manned for 
thirty or more 
consecutive 
days by 9 or 
Fewer Persons 
or Intermittently 
by Any Number) 


Part I.B.8.a “Solids. No floating solids may be discharged to the receiving waters. 
Observation must be made daily during daylight in the vicinity of sanitary 
waste outfalls. If floating solids are observed at other times in addition to 
the daily monitoring, it must be recorded. Observation of floating solids 
must be recorded whenever floating solids are observed during the day. 
The number of days solids are observed must be reported.” 
 
“[Exception] Any facility operator which properly operates and maintains a 
marine sanitation device (MSD) that complies with pollution control 
standards and regulations under section 312 of the Act shall be deemed in 
compliance with permit prohibitions and limitations for sanitary waste. The 
MSD shall be tested yearly for proper operation and the test results 
maintained for three years at the facility or at an alternate site if not 
practicable.” 


 
The Joint Trades are requesting this change to provide clarification with the requirement and for 
consistency with the requirements outlined in Appendix F, Table 1 of the permit. 
 
Additionally, the Joint Trades request that the exception for the MSD be added back to the 
permit. The removal of the MSD exception creates an additional burden on the regulated 
community.  The regulated community should be able to demonstrate proper operation and 
maintenance as required by the permit. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


25  Domestic Waste 
– Monitoring 
Requirements  


Part I.B.9.b “Solids. No floating solids may be discharged to the receiving waters. 
Observation must be made daily during daylight in the vicinity of domestic 
waste outfalls. If floating solids are observed at other times in addition to 
the daily monitoring, it must be recorded. Observation of floating solids 
must be recorded whenever floating solids are observed during the day. 
The number of days solids are observed must be reported.” 


 
The Joint Trades are requesting this change to provide clarification with the requirement and for 
consistency with the requirements outlined in Appendix F, Table 1 of the permit. 
 


26  Miscellaneous 
Discharges – 
Discharge List 


Part I.B.10.i (i) Filtered and Slurry: Desalinization Unit Discharge, Diatomaceous Earth 
Filter Media, Mud, Cuttings, and Cement (including cement tracer) at the 
Seafloor, and Excess Cement Slurry [Note: Discharges of cement slurry used 
for testing cement handling equipment are not authorized.] 


 
The Joint Trades request that discharges of cement used for testing be authorized by striking this 
“Note” and adding clarifying language under Miscellaneous Discharges: “Unused Cement Slurry”.  
Rationale included in Comment No. 30 for Part I.B.10.a. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


27  Miscellaneous 
Discharges – 
Discharge List 


Part 
I.B.10.iv 


“(iv) Subsea Discharges: Blowout Preventer Control Fluid, Subsea Wellhead 
Preservation Fluid, Subsea Production Control Fluid, Umbilical Steel Tube 
Storage Fluid, Leak Tracer Fluid, Riser Tensioner Fluid, and Pipeline Brine 
(used as piping or equipment preservation fluids).” 
 
“()Blowout Preventer Control Fluid 


 
The Joint Trades request that Blowout Preventer Control Fluid discharges not be confined to only 
the “subsea discharges” re-categorized portion of miscellaneous discharges. OOC requests that 
Blowout Preventer be categorized as stand alone. This request also provides clarity. 
 
Blowout Preventer Control Fluid is discharged subsea, but can also be discharged at the surface 
(such as when required function tests are being conducted). 


28  Miscellaneous 
Discharges – 
Discharge List 


Part I.B.10 -
Notes 


“Note 2: Operators must flush and capture the chemicals (e.g., hydrate 
control fluids or pipeline brine) contained in pipelines, umbilical, or jumpers 
before or at the time of abandonment.” 


 
The Joint Trades request that the proposed language in Part 1.B.10 “Note 2: Operators must 
flush and capture the chemicals (e.g., hydrate control fluids or pipeline brine) contained in 
pipelines, umbilical, or jumpers before or at the time of abandonment” be deleted from the text.  
EPA has reviewed toxicity data and information regarding hydrate inhibitor use submitted by 
OOC in the past and determined that the hydrate control fluid permit limitations in place in the 
current permit are appropriate for these types of operations. 
 
In Part 1.A.1 under Operations Covered discharges relating to abandonment and decommissioning 
operations are covered.  “This permit establishes effluent limitations, prohibitions, reporting 
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requirements, and other conditions on discharges from oil and gas facilities, and supporting 
pipeline facilities, engaged in production, field exploration, developmental drilling, facility 
installation, well completion, well treatment, well workover, and abandonment/decommissioning 
operations.” Discharges of hydrate control fluids (ethylene glycol and methanol) or chemically 
treated seawater occur during pipeline, umbilical, and jumper decommissioning and installation 
processes and are covered under the NPDES permit as miscellaneous discharges of hydrate control 
fluids or chemically treated seawater miscellaneous discharges.  Such discharges must comply 
with the applicable permit limits.  After a pipeline or umbilical has been abandoned in place, any 
leak or spill of hydrate control fluid from that pipeline or umbilical would not be covered under 
the NPDES permit as stated under Part II Section B.7 “This general permit does not authorize 
discharges, including spills or leaks, caused by failures of equipment, blowout, damage of facility, 
or any form of unexpected discharge.”   
 
The Joint Trades do not feel any changes to the current permit are necessary to address 
discharges of hydrate control fluids or chemically treated miscellaneous discharges that occur 
during pipeline, umbilical, and jumper decommissioning and installation processes.  The permit 
GMG290000 recognizes and authorizes the discharge of hydrate inhibitors in these types of 
operations as a “Miscellaneous Discharge - Hydrate Control Fluid” (part I.B.10). The permit limit 
for these discharges is “no free oil” and monitoring required is sheen observations. This 
provision was added to the permit in the 2004 renewal (69 FR No. 194, p. 60150). Any discharges 
of methanol greater than 20 bbls or of ethylene glycol greater than 200 bbls within a 7 day 
period would have to meet the current additional toxicity testing requirements.  On April 8, 
2011, the OOC Environmental Sub-Committee provided to EPA summary information regarding 
hydrate inhibitor use in GOM during oil and gas operations at EPA’s request.  It addressed the 
discharge of hydrate inhibitors (methanol, glycol, LDHI, and brine) when disconnecting subsea 
equipment.  
 
On May 7, 2012, the OOC submitted comments on the proposed general permit 
GMG290000.  Attachment A of the comments providing supporting information on the regulation 
of hydrate inhibitor discharges and included toxicity information on methanol and ethylene glycol. 
On page 18 of EPA’s Response to Comments dated September, 28, 2012, regarding the draft 
reissued NPDES permit publicly noticed in the Federal Register on March 7, 2012, EPA in 
responding to the OOC’s comments in (e), EPA states: Commenter requested that the permit allow 
discharges of methanol and ethylene glycol less than 200 bbl/d and waive toxicity test 
requirements for hydrate control fluids. Response: The models were re-run and the concentrations 
calculated and compared to the NOEC’s for growth and mortality listed for methanol and ethylene 
glycol in the submitted comment addenda. The modeling runs submitted to justify the 200 bbl/d 
value, model an exceedance of the NOEC in case 21 of the submitted modeling package for 
methanol. Further, the actual density of methanol cannot be input to CORMIX. In addition, the 
subsequent concentrations and possible synergistic effects posed by discharges of produced water 
and hydrate inhibitors are not substantiated by the comment. Therefore, based on the Agency’s 
review of the modeling submitted and a suitable margin of safety, the Agency will waive toxicity 
test requirements for neat methanol less than 20 bbl/d and neat ethylene glycol less than 200 
bbl/d. All other hydrate control fluids will meet the requirement of the permit as stated.  
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


29  Miscellaneous 
Discharges – 
Discharge List 


Part I.B.10 -
Notes 


“(vii) Non-specified Discharges: Any discharge that is not specified in this 
permit is not authorize.” 
 


 
The Joint Trades request the additional language be added to the permit.  
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Add to this section: 
 
“Small quantity discharges not addressed elsewhere in this permit, may be 
discharged after a notification to EPA that includes the following: 
 


• Proposed date(s) of activity 
• Description of activity (e.g., connection of flowline to structure) 
• Expected materials and quantities to be discharged  
• Description of potential impacts on the environment” 


 


There are activities that might result in a small quantity discharge to enter the water.  Many 
times, the quantities are hard to estimate and are very small, but however there doesn’t appear 
to be method for these to be reported or addressed under the permit. 
 
Potential activities included but are not limited to: 


• Application of materials subsea that might migrate into the receiving waters (e.g., 
connector fluid/gel to ensure proper connections to minimize possible discharge of 
operational or production fluids). 


• Non-oil materials that migrate from a line when being connected to another part of the 
structure. An example is connecting a (preserved) flowline to a tree. 


• The removal of a cap may result in the inadvertent mixing of contents of the wet-parked 
line with the ambient water of the receiving water. 


 
Not accepting the proposed permit language is onerous on operators and an additional burden 
to the O&G Industry with no apparent additional protection to the environment. 


30  Miscellaneous 
Discharges – 
Unused Cement 


Part I.B.10.a “Unused Cement Slurry - Unused cement slurry due to equipment failure 
during the cementing job – such discharges are Each type of unused 
cement slurry discharge is limited to once per cementing job .calendar year 
per facility. Unused cement slurry due to off-specification during the 
cementing job – such discharges are limited to one discharge per well. In 
either case, The operator shall report date, identification of well or facility, 
volume of cement, and cause of the discharge in their NetDMR.” 


 
1. The Joint Trades support the addition of unused cement slurry as a new discharge under 


Miscellaneous Discharges: “Unused Cement Slurry”.  The Joint Trades propose that the 
definition below be added to Part II.G.  The addition of these discharges is critical to 
mitigating well control issues if the cement system cannot be returned to service quickly. 


 
“Unused cement slurry- cement slurry used for testing of equipment or resulting from cement 
specification changes or equipment failure during the cementing job.” 
 
Summarizing the details of OOCs recent submittals to EPA Region VI related to this issue are 
as follows: 
 
a) Equipment testing is critical to proper operation and maintenance of drilling systems. 


Without adequate testing, well control concerns (among others) can arise. Equipment 
that is not properly tested has the potential for a catastrophic environmental event. EPA 
must consider equipment testing/commissioning as “proper operation and 
maintenance” since if permittees do not test/commission equipment then a permittee 
cannot truly say that they are complying with this permit requirement, 


 
b)  The discharge of such fluids would meet all monitoring and limitations of the permit for 


those fluid types, and since such fluids had not been used” they would have a lower 
pollutant potential than the used fluids (which are authorized for discharge), 


 
c) Prior EPA determinations have been received which authorized such discharges (and the 


draft fact sheet does not now provide a substantive justification for now prohibiting 
such discharges), and  
 


d) Authorizing discharge will avoid substantive safety risks for managing bulk fluids back to 
shore including lifting large, heavy containers at sea; transportation risks at sea and on-
land and; tank/container cleaning associated with solidified cement (It is difficult to 
inhibit cement from setting up. Therefore, transport to shore is expected to be solidified 
blocks in their containers). This also consumes limited onshore disposal facility capacity 
for essentially benign materials. Finally, the transport of these materials will involve 
environmental consequences including increased air emissions from marine and road 
transport. 
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The Joint Trades present here additional information on the discharge quantities to support 
approval of these discharges. The following are typical volumes of cement for the subject issue: 
 


1. New drilling units (MODU or platform rig) commissioning/equipment testing: 100-200 
bbls per ship. This is slurry used to test pumping functions and verify flow paths. 
Assuming 3-7 newly constructed drilling units per year enter the Gulf (1), this is 
equivalent to 600-1400 bbl/yr of slurry that may be discharged annually. 


 
2. Other Discharges of Unused Cement Slurry 


o Repairs: when a cement system malfunctions or equipment must be upgraded or 
changed out for specific job, the existing cement must be removed, repairs made 
and testing conducted to ensure proper operation. There are two concerns in this 
case with a prohibition against the discharge: 


 
o If the malfunction occurs during a cementing job, the existing cement must 


be washed out quickly (before it sets), the repair made, the testing 
performed and then new cement mixed. Discharge is the most effective 
means to support rapid repair since typically weight and space constraints 
prevent holding empty containers offshore for such a contingency. This can 
involve potential well control issues if the cement system cannot be 
returned to service quickly. 


o More generally, even if no cement job is in progress, the testing after repair 
is critical to assure all systems work as designed and provide cement that 
can comply with well design requirements. 


 
Estimated volumes are 5-100 bbls per event. The Joint Trades estimate this occurrence is rare on 
a per rig basis. In 2012, a high activity year, there were  ~ 99 rigs working in the GOM (2) (as of 
June 23, 2017 there were only 22 rigs active in the GOM). Using the 2012 rig count and assuming 
one event per year per rig this equates to ~500-10,000 bbls/year of slurry discharged. 
 


o Cement not meeting the specifications for a well job: 20-100 bbls. OOC 
expects this to also be a rare occurrence. Note- if this occurs when a well is 
in a productive interval, the cement must be washed out of the unit to 
prevent setting. Then a new batch needs to be quickly mixed to prevent well 
control issues. Discharge is the most effective means to support rapid 
response since typically weight and space constraints prevent holding empty 
containers offshore for such a contingency. This can involve potential well 
control issues if the cement system cannot be returned to service quickly 


 
A review of BOEM data (3, 4) indicate > 100 wells per year are drilled in the Gulf during high 
activity cycles. Assuming one event per well per year yields 2000-10,000 bbls/yr of slurry 
discharged. 
 
In summary, annual expected discharges of the proposed “Unused Cement Slurry” could be on 
the order of: 
 
Commissioning of new drilling units s= 600-1400 total bbls/year 
Repairs=     500-10,000 total bbls/year 
Off spec cement    2000-10,000 total bbls/year 
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Total=      3100 - 21,400 total bbl/year 
 
Compare this to a single well’s discharge of authorized Excess Cement Slurry (as authorized and 
defined in the permit): though highly variable depending on many factors, this is on the order of 
approximately 100-400 bbls (including pit cleanouts after a job). The majority of this is 
associated with riserless operations. 
 
Assuming 100 wells/year are drilled in the Gulf, this yields approximately 10,000-40,000 bbls of 
Excess Cement Slurry already authorized by the current permit (and continued for authorization 
in the proposed permit) for discharge. The volumes shown above for the proposed Unused 
Cement Slurry are of the same order of magnitude as existing authorized excess cement slurry 
discharges (and are probably lower). Given this, and typical discharge at or near the surface with 
immediate dispersion into the water column, the environmental impacts are expected to be 
insignificant. 
 
As an alternative, the Joint Trades request a joint industry study be performed to assess the 
overall environmental and safety impacts of this discharge to better inform the decision before 
considering a prohibition, in the next permit cycle. 
 
References 
 


1. Personal communication, Kuehn – Rigzone, 4/23/12. 
 


2. Rigzone- Rig Report: Offshore Rig Fleet by Region 
http://www.rigzone.com/data/rig_report.asp?rpt=reg 


 
3. http://www.boem.gov/uploadedFiles/BOEM/Newsroom/Offshore_Stats_and_Facts/Gul


f_of_Mexico_Region/OCSDrilling.pdf 
 


4. http://www.gomr.boemre.gov/PDFs/2009/2009-016.pdf 
 


 
2. The Joint Trades request that Unused cement frequencies included: “such discharges are 


limited to per calendar year per facility” and “one discharge per well” should be removed 
and the statement should read, 
 


Unused Cement Slurry - Each type of unused cement slurry 
discharge is limited to once per cementing job. The operator shall 
report date, identification of well or facility, volume of cement, and 
cause of the discharge in their NetDMR. 
 


The language proposed in the draft is overly burdensome and introduces complexity for tracking 
and assuring compliance with a once per facility and once per well limitation.  These restrictions 
may also limit the operator from mitigating well control issues if the cement system cannot be 
returned to service quickly during each cementing job.  Each facility has multiple wells flowing to 
it and each well may require multiple cementing jobs. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 



http://www.rigzone.com/data/rig_report.asp?rpt=reg

http://www.boem.gov/uploadedFiles/BOEM/Newsroom/Offshore_Stats_and_Facts/Gulf_of_Mexico_Region/OCSDrilling.pdf

http://www.boem.gov/uploadedFiles/BOEM/Newsroom/Offshore_Stats_and_Facts/Gulf_of_Mexico_Region/OCSDrilling.pdf

http://www.gomr.boemre.gov/PDFs/2009/2009-016.pdf
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31  Miscellaneous 
Discharges  of 
Seawater and 
Freshwater 
which have been 
chemically 
treated 


Part I.B.11 Revise and reword section as follows: 
 
Excess seawater which permits the continuous  
operation of fire control and utility lift pumps,  
Excess seawater from pressure maintenance and secondary recovery 
projects,  
Water released during training of personnel in fire protection,  
SeawWater used to pressure test piping and pipelines,  
Ballast water,  
Once through non-contact cooling water,  
SeawWater used as piping or equipment preservation fluids, and  
SeawWater used during Dual Gradient Drilling.  
 
Water includes both seawater and freshwater discharges. 
 


 
The Joint Trades request that a change be made to the Title and list for “Miscellaneous 
Discharges of Seawater and Freshwater which have been chemically treated”. This will be a word 
change from “Seawater” and “Freshwater” to “Water”. This change will ensure that both 
“Seawater” and “Freshwater” are included in the chemically treated discharge list. 
 
Not accepting the proposed permit language is onerous on operators and an additional burden 
to the O&G Industry with no apparent additional protection to the environment. 


32  Miscellaneous 
Discharges of 
Seawater and 
Freshwater 
which have been 
chemically 
treated - 
Limitations 


Part I.B.11.a “a. Limitations  
 
Treatment Chemicals. The concentration of treatment chemicals in 
discharged seawater or freshwater shall not exceed the most stringent of 
the following three constraints:  
 


1) the maximum concentrations and any other conditions specified in 
the EPA product registration labeling if the chemical is an EPA 
registered product  


2) the maximum manufacturer's recommended concentration  
3) 500 mg/l 


 
[Note: The above concentration limits are based on each constituent that 
make up the treatment chemical in the discharge.]  


The Joint Trades request the addition of the note to provide clarification that the chemical 
concentration limits are based on each constituent that make up the treatment chemical in the 
discharge. 
 
 
Additionally. the Joint Trades request EPA provide clarification regarding the following related to 
“Treatment Chemical Concentration” : 
 


• What if a treatment chemical degrades over time or is reacted away (e.g., acid, biocide) 
before discharge occurs? Would the discharge be considered as chemically treated? 


  
Not accepting the proposed permit language is onerous on operators and an additional burden 
to the O&G Industry with no apparent additional protection to the environment. 


33  Miscellaneous 
Discharges of 
Seawater and 
Freshwater 
which have been 
chemically 
treated - 
Limitations 


Part I.B.11.a “[Note: Discharges treated by bromide, chlorine, or hypochlorite or which 
contain only electrically generated forms of chlorine, hypochlorite, copper 
ions, iron ions, and aluminium ions are not required for toxicity tests.]” 


 
The Joint Trades request revising the text to include copper, iron, and aluminium ions to account 
for the fact that not only is electric current used to generate active chlorine from seawater, but 
also there are systems which use sacrificial anodes to generate other anti-biofouling ions (such 
as, iron, copper and aluminium). Examples of several systems and related information can be 
found at the following links: 
 
http://www.farwestcorrosion.com/cathelco-marine-pipework-anti-fouling-systems-for-
fpsos.html  
  
https://cathodicme.com/mgps-systems/marine-growth-prevention-system/  
 
http://www.cathelco.com/mgps-overview/how-a-marine-growth-prevention-system-works/  
 
http://www.blumeworldwideservices.com/  
 
Additionally, the Joint Trades are providing a current Copper Ion system installation and 
maintenance document in use (see attachment Appendix B). 
 
The Joint Trades do not expect the discharge will have a toxic impact on the environment as 
these systems operate in the part per billion concentration range. It is also noted that these 



http://www.farwestcorrosion.com/cathelco-marine-pipework-anti-fouling-systems-for-fpsos.html

http://www.farwestcorrosion.com/cathelco-marine-pipework-anti-fouling-systems-for-fpsos.html

https://cathodicme.com/mgps-systems/marine-growth-prevention-system/

http://www.cathelco.com/mgps-overview/how-a-marine-growth-prevention-system-works/

http://www.blumeworldwideservices.com/
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systems are in use in the marine industry. Based on review of the manufacturer information, 
these systems operate with a copper in solution of less than 2 ppb. At less than 2 ppb in solution, 
a 100% effluent discharge would have a copper concentration that is lower than that of the EPA 
marine chronic and acute criteria. When compared using the existing critical dilutions and NOECs 
from recent testing, the copper concentration is even lower than at 100% effluent discharge and 
thus would be lower than the EPA marine chronic and acute criteria. 
 
Further, it should be noted that there is no marine water quality criteria for Aluminium. 
However, it is expected that the concentration of aluminium in solution will be less than the 
copper concentration, based on manufacturer information.  
 
The Joint Trades are submitting toxicity testing information to support no toxic impact from 
these systems. Data collected from electric current generated ion treated seawater discharges 
under current general permits GEG460000 and GMG290000 demonstrate no reasonable 
potential for toxicity at the critical dilution and should be excluded from the monitoring 
requirement. These data include electric current generated copper, iron and aluminium ions and 
are hereby submitted as Appendix C. 
 
Additionally, the Joint Trades are requesting this change be made to be consistent with the Draft 
Region 4 permit GEG4600000. This permit includes the exemption for electrically generated 
forms of chlorine, hypochlorite, copper ions, iron ions, and aluminium ions. 
 
Ref.: Notice of Proposed National Pollutant Discharge Elimination System (NPDES) General 
Permit for New and Existing Sources in the Offshore Subcategory of the Oil and Gas Extraction 
Category for the Eastern Portion of the Outer Continental Shelf (OCS) of the Gulf of Mexico 
(GEG460000), Public Notice No. 16AL00001. 
 
 
Not accepting the proposed permit language is onerous on operators and an additional burden 
to the O&G Industry with no apparent additional protection to the environment. 


34  Miscellaneous 
Discharges of 
Seawater and 
Freshwater 
which have been 
chemically 
treated – 
Monitoring 
Requirements  


Part I.B.11.b “Flow Volume. Once per quarter month, an estimate of total flow (bbl/day) 
volume of discharges (bbl) during the quarterly reporting period must be 
reported recorded. (The operator shall keep records of discharge events.)” 


 
The Joint Trades request clarification on the reason for the change of Chemically Treated 
Miscellaneous Discharge volume from highest “Monthly Average per monitoring period” 
(quarter) to “Total volume per quarter” when all other permit requirements for chemically 
treated volume (i.e. frequency and critical dilution) remain and are based on “highest monthly 
average”.  
 


• Discharge volume reported on toxicity lab reports currently reflects the volumes needed 
to determine critical dilution and frequency of testing, providing a clear record of why 
the test was conducted at the frequency and applicable critical dilution (as determined 
by the current required volume limitations).  


• Keeping track of two different types of measurements could potentially cause confusion 
and possibly result in testing done at an incorrect frequency or critical dilution.  


• This reporting requirement has not changed since Chemically Treated Miscellaneous 
Discharge requirements were added to the permit in 1998.  


• And historically, the discharge volume reporting requirement has remained the “highest 
monthly average” for all discharges requiring volume reporting (and toxicity testing).  


 
The Joint Trades request that the proposed change to chemically treated volume reporting not 
be incorporated into the reissued permit and remain as stated in the current permit. 
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The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


35  Cooling Water 
Intake Structure 
Requirements – 
Information 
Collection 


Part 
I.B.12.a.1 


“New fixed facilities must have submit source water baseline biological 
characterization data, source water physical data, cooling water intake 
structure data, and velocity information:” 


 
The Joint Trades are requesting this change to provide consistency with the first sentence found 
under Part 1.B.12.a  and Section VII.E of the proposed Fact Sheet. 
 
Part I.B.12.a states “The owner or operator of a new offshore oil and gas extraction facility must 
retain [emphasis added] the following information with the facility and make it available for 
inspection.” . 
 
Section VII.E of the proposed Fact Sheet states “EPA also proposes to reduce application 
information collections from new facilities as identified in the current permit Part I.B.12.a. 
Instead of submitting such information to EPA, the new facility operator shall keep those 
information (either paper or electronic document) accessible for inspection. The operator of new 
facility still shall report basic information, such as facility location, design intake capacity, and 
intake velocity, in NOI as required in permit Part I.A.2, but shall keep the records of details and all 
calculations or drawings with the facility and make it available for inspection. New facilities 
which have any intake structure with a designed intake velocity greater than 0.5 ft/sec are not 
authorized to discharge cooling water under this permit.” 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


36  Cooling Water 
Intake Structure 
Requirements – 
Velocity 
Monitoring 
Requirements  


Part 
I.B.12.c.1.ii 
Part 
I.B.12.c.2.iii 
Part 
I.B.12.c.3.ii 


Part I.B.12.c.1.ii 
“ii. Velocity monitoring. The operator must monitor intake flow velocity 
across the intake screens to ensure the maximum intake flow velocity does 
not exceed 0.5 ft/s. The intake flow velocity shall be monitored daily 
quarterly if the most recently reported intake flow velocity is less than 0.30 
ft/s; monthly if the most recently reported intake flow velocity is 0.30 to 
0.38 ft/s; and daily if the most recently reported intake flow velocity 
exceeded 0.38 ft/s. A downtime, up to two weeks, for periodic 
maintenance or repair is allowed and must be reported in the DMRs. When 
replacement parts cannot be obtained within the two-week time period, 
the down time can be extended in increments of two weeks until the 
replacement parts or equipment can be obtained by the facility. In addition 
to the initial two-week downtime allowance, each additional two-week 
increment for downtime must be reported in the DMRS indicating reasons 
why the additional increment(s) was needed.” 
 
Part I.B.12.c.2.iii 
“iii. Velocity monitoring. The operator must monitor intake flow velocity 
across the intake screens to ensure the maximum intake flow velocity does 
not exceed 0.5 ft/s. The intake flow velocity shall be monitored daily 
quarterly if the most recently reported intake flow velocity is less than 0.30 
ft/s; monthly if the most recently reported intake flow velocity is 0.30 to 
0.38 ft/s; and daily if the most recently reported intake flow velocity 
exceeded 0.38 ft/s. A downtime, up to two weeks, for periodic 
maintenance or repair is allowed and must be reported in the DMRs. When 
replacement parts cannot be obtained within the two-week time period, 
the down time can be extended in increments of two weeks until the 


 
The Joint Trades are requesting a tiered approach to velocity monitoring versus the current daily 
monitoring requirement. Namely, 
 


If the Most recent intake flow 
velocity (ft/s) 


Then Monitoring Frequency 
Should be 


<0.300 Quarterly 
0.300 – 0.38 Monthly 
>0.38 Daily 


  
Velocity monitoring consists of a demonstration requirement based on the facilities’ proposed 
design and a compliance monitoring requirement that verifies the velocity limitation is being 
met. There is agreement with the purpose of inspection, but not the frequency.  
 
The tiered velocity monitoring approach is based upon a statistical analysis of six separate CWIS 
operated in the GOM during 2015.  The analysis is based on the rate-of-change in daily velocity 
monitoring data (attached as Appendix D). An ANOVA indicates no statistical difference in the 
rate of change in intake velocity among the five intakes (P < 0.05).  The data are approximately 
normally distributed with a mean change in velocity equal to 0.0001 (ft/s)/day and a standard 
deviation equal to 0.0106 (ft/s)/day.  Based on these data, there is a 95% probability that the 
mean velocity increase over any 30-day period will be less than 0.11 (ft/s)/day; and a 95% 
probability that the mean velocity increase over any 90-day period will be less than 0.20 
(ft/s)/day.  Therefore, 95% of all monthly intake velocity measurements will be less than 0.5 ft/s 
provided that the previous month’s velocity measurement was less than 0.39 ft/s.  Similarly, 95% 
of all quarterly velocity measurements will be less than 0.5 ft/s provided that the previous 
quarter’s measurement was less than 0.30 ft/s. 
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replacement parts or equipment can be obtained by the facility. In addition 
to the initial two- week downtime allowance, each additional two-week 
increment for downtime must be reported in the DMRS indicating reasons 
why the additional increment(s) was needed.” 
 
Part I.B.12.c.3.ii 
“ii. Velocity monitoring. The operator must monitor intake flow velocity 
across the intake screens to ensure the maximum intake flow velocity does 
not exceed 0.5 ft/s. The intake flow velocity shall be monitored daily 
quarterly if the most recently reported intake flow velocity is less than 0.30 
ft/s; monthly if the most recently reported intake flow velocity is 0.30 to 
0.38 ft/s; and daily if the most recently reported intake flow velocity 
exceeded 0.38 ft/s. A downtime, up to two weeks, for periodic 
maintenance or repair is allowed and must be reported in the DMRs. When 
replacement parts cannot be obtained within the two-week time period, 
the down time can be extended in increments of two weeks until the 
replacement parts or equipment can be obtained by the facility. In addition 
to the initial two -week downtime allowance, each additional two-week 
increment for downtime must be reported in the DMRS indicating reasons 
why the additional increment(s) was needed.” 
 


We note this data makes sense relative to visual inspection information presented elsewhere- 
the rate of biogrowth on intakes is quite low and so the rate of change of intake velocity would 
also be expected to be quite low, hence allowing for reduced monitoring frequencies (using a 
tiered approach to ensure compliance with the 0.5 fps standard for any CWIS design).  
 
Further, the Joint Trades are requesting the additional language be included to account for times 
when replacement parts and equipment cannot be obtained from a manufacturer in a two-week 
time frame. Sometimes these items are on backorder and require additional time to receive. 
 
The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


37  Cooling Water 
Intake Structure 
Requirements – 
Entrainment  
Monitoring 
Requirements 


Part 
I.B.12.c.2.ii 


 
ii. The permittee must submit a SEAMAP data report annually to meet the 
requirements of 40CFR125.137. Entrainment monitoring/sampling. The 
operator must collect 24-hour entrainment samples from water withdrawn 
at all CWISs at the following frequency and duration based on the depth of 
the intake structure: 
 


Intake Screen or 
Opening Locates 
Below Water Surface 


<= 100 
Meters (M) 


>100 M, but<= 
200 M 


>200 M 


Frequency Three 
samples 
per Year 


Two Samples 
per Year 


One Sample per 
Year 


Months March or 
April, and 
June, and 
December 


March and April 
and June 


March and April 


Reporting Entrainment per Sample Event and Total Annual 
Entrainment 


 
 
 
 


 
The Joint Trades strongly objects to the continued requirement to conduct ongoing entrainment 
monitoring. 
 
The Joint Trades request the removal of entrainment monitoring/sampling requirement and the 
addition of language requiring permittees to submit a SEAMAP data report annually. 
 
40 CFR 125.137.a.3 provides the Director the flexibility to reduce the frequency of monitoring 
following 24 months of bimonthly monitoring provided that “seasonal variations in species and 
the numbers of individuals that are impinged or entrained” can be detected.  The report on the 
24 month industry entrainment study  (1) documents that  many important Gulf of Mexico 
species were not detected at all in the regions where new facilities are expected to be installed 
so that entrainment impacts on these species will be zero; (2)  provided documentation on  the 
seasonal dependence of species and number of eggs and larvae available for entrainment,  and 
(3) concludes that  anticipated entrainment will have an insignificant impact on fisheries in any 
season; the Joint Trades believes that the intent of 40 CFR 125.137 has effectively been met and 
that the requirement for ongoing entrainment monitoring can be removed. 
 
Our request is based on the results of the results of the recently completed Gulf of Mexico 
Cooling Water Intake Structure Entrainment Monitoring Study and reinforced by the quarterly 
entrainment monitoring reports by individual operators (attached as Appendix E). Industry 
believes that these results warrant removal of the entrainment monitoring/sampling because (a) 
the study showed that no meaningful impacts from entrainment are expected; (b) no meaningful 
impact was found, therefore, the seasonality of the impact is a moot point; (c) the SEAMAP 
database provides a continually-updated source of information that is functionally equivalent to 
permit-required monitoring for the purpose of estimating entrainment impacts.   
 
The following is a brief summary of key findings of the industry entrainment monitoring study: 
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1. Study results provide data for enumeration of entrainment losses by species and for total egg 
and larval losses as required by the Permit. 
 
2. Estimated entrainment impacts on ichthyoplankton are insignificant. 
 


A. Entrainment monitoring/sampling is required during the primary period of 
reproduction, larval recruitment, and peak abundance for each species, specifically, 
identified as part of the Source Water Biological Baseline Characterization Study 
(SWBBCS); however, the SWBBCS found no evidence to suggest CWIS would impact 
selected species of socioeconomic and ecological importance. 
 
B. In this study, catches of SWBBCS selected species were too low to statistically model 
(all exhibited >90% zeroes across tows; some 100% zeroes). 
 
C. Thus, no meaningful impacts from entrainment on these species are expected to 
occur. 
 
D. Daily entrainment was extremely small compared to the corresponding daily 
reference abundances drifting past each facility; thus, no meaningful impacts are 
expected for any species. 


 
3. Temporal and environmental influences on ichthyoplankton densities. 
 


A. While no impacts are expected to occur at any intake depth, the most prevalent 
influence was sampling depth, whereby densities declined exponentially with increasing 
depth. 
 
B. In general, the lowest densities occurred during the fall and greatest densities during 
the spring. 


 
4. Using SEAMAP data to estimate entrainment loss. 
 


A. Ichthyoplankton densities also declined exponentially with total water column depth; 
all study sites were deeper than the shallower depths (about ≤ 200 m) where sharp 
increases in densities began in the shoreward direction. 
 
B. For each of the study sites and across months, forecasted densities based on SEAMAP 
data were consistently 1½ to 2 times greater than those observed during this study. 
 
C. No impacts are expected based on densities estimated from either dataset. 
 
D. Thus, SEAMAP data appear adequate for future estimates of impacts on the 
ichthyoplankton  
community. 
 


 
The results of recent quarterly on-platform entrainment monitoring studies conducted (attached 
as Appendix E) are fully consistent with the results of the Entrainment Monitoring Study.  The 
concentrations of larvae of key socioeconomic and ecological important species were typically 
zero in these measurements.  This is consistent with industry’s views that (1) cooling water 
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Section Ref. Current or Revised Permit Language /Clarifications/Issue Rationale 


intake structures on offshore facilities present an insignificant risk to fisheries, (2) the quarterly 
monitoring requirement is providing no new useful information and (3) the requirement should 
be dropped entirely.   
 
Platform-specific monitoring in the Gulf of Mexico shows that data collected from actual cooling 
water systems indicates that fish egg and larval concentrations are equivalent to or much lower 
than those in the SEAMAP database for the same fishery zones (See Appendix F).  
 
The Joint Trades believe that a requirement for periodic reports based on the updated SEAMAP 
database are appropriate to the risk as demonstrated in the SWBBCS and entrainment 
monitoring studies.  Using the SEAMAP database for entrainment risk assessment is actually 
preferable to platform specific monitoring because:  


• Data are collected and maintained over the long term, using consistent methodology for 
all sites, ensuring comparability of data over time 


• The existing SEAMAP database already provides an assessment of seasonality of 
entrainment risk (as required by 40CFR125.137) which can be periodically updated as 
new data are added to detect changes in risk over time.   


• SEAMAP larval data could be selected for most common species in each region 
• Approach is cost effective and appropriate to the low level of risk demonstrated in the 


24-month Entrainment Monitoring Study and in a peer-reviewed study of entrainment 
risk from much larger water volumes in depths of 20-60 m where egg and larval 
densities are much higher.* 


*Gallaway, B.J., W.J. Gazey, J.G. Cole, and R.G. Fechhelm (2007); "Estimation of Potential 
Impacts from Offshore Liquefied Natural Gas Terminals On Red Snapper and Red Drum Fisheries 
of the Gulf of Mexico: An Alternative Approach"  Transactions of the American Fisheries Society 
(2007) 136:655-677 


Given this finding, use of existing SEAMAP system for monitoring entrainment is a much more 
comprehensive, cost-effective mechanism for gauging the seasonality of entrainment potential 
over time. Such SEAMAP reporting could be done by the Agency’s review of this data set or by a 
permit requirement for industry to submit annual reports on the SEAMAP data. 


Although striking this requirement in its entirety is the Joint Trades’ preference, should EPA 
Region VI continue to insist on platform entrainment monitoring, The Joint Trades are 
requesting that the entrainment monitoring be no longer required after two years’ entrainment 
data demonstrates the number of entrained species is lower or close to SEAMAP data. 
 
Suggested alternate wording would be: 
 
 
“Facilities with two years of entrainment data demonstrating that the number of entrained 
species is lower or close to SEAMAP data are no longer required to conduct entrainment 
monitoring.  Permittees shall submit a certification that the entrainment data is less than or close 
to SEAMAP data prior to discontinuing entrainment monitoring.” 
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Comment 
No. Type/Category Permit 


Section Ref. Current or Revised Permit Language /Clarifications/Issue Rationale 


The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


38  Other Discharge 
Limitations – 
Floating Solids 
or Visible Foam 


Part I.C.1 “Floating Solids or Visible Foam or Oil Sheen”  
The Joint Trades are requesting the deletion of “or Oil Sheen” from this section. The deletion is 
requested for the following reasons: 
 


• The permit already restricts oil sheens from discharges through the various 
requirements for no “Free Oil”. 


• Section 311 of the Clean Water Act prohibits the discharge of oil. 
• Listing “Oil Sheen in the title of this part leads to confusion on the intent of the part. The 


Joint Trades believe it was not the intent to allow the discharge of “trace amounts” of oil 
and/or oil sheen. 


 
Not accepting the proposed permit language is onerous on operators and an additional burden 
to the O&G Industry with no apparent additional protection to the environment. 


39  Other Discharge 
Limitations – 
Dispersants, 
Surfactants, and 
Detergents 


Part I.C.3 
 
And Part 
I.B.4.a 


Part I.C.3 
 
“The discharge of dispersants, surfactants, and detergents is prohibited 
except when it is incidental to their being used to comply with safety 
requirements of the Occupational Safety and Health Administration and the 
Bureau of Safety and Environmental Enforcement.” 
 
Part I.B.4.a 
 
“The addition of dispersants or emulsifiers to produced water discharges is 
prohibited when used for purposes that could circumvent the intent of the 
permit’s produced water sheen monitoring requirements. 40 CFR § 110.4.” 
 


 
The Joint Trades agree with the comments in VII.J on pages 26 and 27 of the fact sheet that 
surfactants should not be added to the produced water discharge to prevent detection of a 
sheen on the receiving water and circumvent the permit’s produced water sheen monitoring 
requirements.  However, the Joint Trades are concerned that the proposed changes to the 
permit language regarding the discharge of dispersants, surfactants, and detergents may have 
unintended prohibitions on the use of surfactants (detergents, dispersants) in the context of the 
use of surface active substances in the formulation of  chemicals used in the offshore oil and gas 
industry to impart specific properties to the formulations (see attached document Surfactants in 
Oil & Gas Drilling provided as Appendix G and also API’s Offshore Effluent Guidelines Steering 
Committee paper Chemical Treatments and Usage in Offshore Oil and Gas Production Systems, 
Hudgins, October 1989) (attached as Appendix A). 
 
The Joint Trades recommend keeping the current permit language in Section I.C.3. 
 
The Joint Trades request the changes to the proposed language in Part I.B.4.a as noted in the 
proposed red text. See Comment No. 8 for additional information and discussion on this 
requested change. 
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Comment 
No. Type/Category Permit 


Section Ref. Current or Revised Permit Language /Clarifications/Issue Rationale 


The draft permit language is more onerous on operators and the additional burden to the O&G 
Industry does not have any apparent additional protection to the environment. 


40  Spill Prevention 
Best 
Management 
Practices 


Part II.B.7 “This general permit does not authorize discharges, including spills or 
leaks, caused by failures of equipment, blowout, damage of facility, or 
any form of unexpected discharge.  If a permittee seeks a conditional 
exemption to the discharge restrictions of this permit, the permittee must 
demonstrate to the Regional Administrator the potential environmental 
impacts and/or benefits of the proposed discharge.  Approval from the 
Regional Administrator must be obtained prior to commencement of such 
discharge and the Regional Administrator will establish appropriate 
discharge limitations based upon the evidence provided by the permittee.” 
 


The Joint Trades request adding the suggested language in red text to provide a mechanism for 
EPA to approve unique and novel discharges that may not be covered by the existing permit 
conditions, but may be necessary for a variety of operational reasons.  By adding the attached 
language, a permittee and EPA can evaluate such situations based on sound science and 
information.   EPA can then make an appropriate decision after completing a review. 
 
Not accepting the proposed permit language is onerous on operators and an additional burden 
to the O&G Industry with no apparent additional protection to the environment. 


41  Reporting 
Requirements - 
Discharge 
Monitoring 
Reports (DMR) 
and Other 
Reports 


Part II.D.4 “If for some reason the electronic submittal is not accepted or the NetDMR 
system is not available, the permittee would be required to submit the 
paper DMR. The permittee has up to 60 days to submit paper DMRs. 
“NOTE: As soon as NetDMR is available, the permittee must file their DMRs 
electronically. The paper DMRs serve as evidence the permittee attempted 
to meet their submission deadline when NetDMR was not available. The 
evidence will be the mail receipt (e.g., FedEx, UPS, USPS, etc.) showing EPA 
received the paper DMRs.” 
 
“Operators shall mail all paper DMRs and all paper DMR attachments to the 
following address: 
    Water Enforcement Branch (6EN-WC) 
    U.S. Environmental Protection Agency Region 6 
    1445 Ross Avenue 
    Dallas, TX 75202” 
 
“Instructions for completing DMRs in accordance with the permit 
requirements are available in EPA Region 6’s website at 
http://www.epa.gov/region6/6en/w/offshore/home.htm.” 
 
“Other required reports shall be submitted electronically with NetDMR. 
EPA may request a paper copy of any report in addition to the electronic 
report.” 
 
“If discharge is not applicable for a facility, "no discharge" must be reported 
for that facilityk until an NOT is submitted. “ 


 
The Joint Trades are requesting the additional language to: 


• Provide clarity when the NetDMR system is not available 
• Provide an official address for submittal of the paper DMRs. 


  
Additionally, the Joint Trades are requesting a set of instructions for completing DMRs in 
accordance with the requirements of the permit the effective date of the permit. The 
instructions should utilize the permit requirements first and provide clarification when there are 
limitations or input variables with the electronic system and DMRs. The Joint Trades cannot 
stress the importance that the instructions and DMR be built around the permit requirements 
and not vice versa. The permit requirements are what an operator is held accountable to and 
not the limitations and data inputs of the electronic system. These detailed instructions would 
eliminate multiple DMR errors and create more consistency and should eliminate most of the 
BSEE inspector’s questions and confusion during offshore inspections. 
 
The instructions should include information on DMR reporting during the transition of coverage 
from the 2012 permit to the new 2017 permit. An operator has 90 days from the effective date 
to submit an NOI for coverage of existing permit coverage under the 2012 permit. It is unclear 
which timeframe and how to properly report on DMRs between each permit once a NOI is 
submitted within the 90 days for coverage under the new permit. 
 
Since the NetDMR system encompasses many different permit types, not all of the No Data 
Indicator Codes (NODI) are applicable to the Region 6 DMRs. Therefore,  the Joint Trades are 
requesting the instructions also include guidance and clarification on which NODI codes are 
applicable and in what context they should be used in accordance with the permit requirements.  
 
The Joint Trades request the ability to review and comment on the DMR instructions prior to 
them being finalized to allow for clarification and edits as necessary. 
 
The Joint Trades are requesting that the DMR be corrected to reflect the correct permit 
requirements outlined in the permit for each parameter. The current DMR contains numerous 
typos and inconsistencies with the permit requirements. OOC has outlined several of these in 
the attachment provided in Appendix H. 
 
The Joint Trades are also correcting a typo that was found in the last sentence.  
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Comment 
No. Type/Category Permit 


Section Ref. Current or Revised Permit Language /Clarifications/Issue Rationale 


The lack of active website, email address and NOI, NOT and DMR instructions is very onerous on 
operators and the burden to the O&G Industry does not have any apparent additional protection 
to the environment. 


42  Reporting 
Requirements – 
Signatory 
Requirements 
(Certification) 


Part 
II.D.10.c 


" I certify under penalty of law that this document and all attachments were 
prepared under my direction or supervision in accordance with a system 
designed to assure that qualified personnel properly gathered and 
evaluated the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for 
gathering the information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I have no personal 
knowledge that the information submitted is other than true, accurate, and 
complete. I am aware that there are significant penalties for submitting 
false information, including the possibility of fine and imprisonment for 
knowing violations." 


 
The Joint Trades are requesting the deletion in the certification statement because it is not 
consistent with the certification statement found at 40CFR 122.22.d. The correct certification 
statement found in the regulations is: 
“I certify under penalty of law that this document and all attachments were prepared under my 
direction or supervision in accordance with a system designed to assure that qualified personnel 
properly gather and evaluate the information submitted. Based on my inquiry of the person or 
persons who manage the system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my knowledge and belief, true, accurate, 
and complete. I am aware that there are significant penalties for submitting false information, 
including the possibility of fine and imprisonment for knowing violations.” 


43  Reporting 
Requirements – 
Electronic 
Signatures 


Part 
II.D.10.d 


“Electronic Signatures: Please visit 
http://www.epa.gov/region6/6en/w/offshore/home.htm for instructions 
on obtaining electronic signature authorization to sign eNOIs, eNOTs, and 
NetDMRs.” 


 
The Joint Trades request that this website be activated prior to the effective date of the permit 
and that all applicable instructions be uploaded to it. The EPA website listed is not currently 
active. 
 
The lack of active website, email address and NOI, NOT and DMR instructions is very onerous on 
operators and the burden to the O&G Industry does not have any apparent additional protection 
to the environment. 


44  Section G. 
Definitions 


Part II.G Unused cement slurry- cement slurry used for testing of equipment or 
resulting from cement specification changes or equipment failure during the 
cementing job. 
 


 
The Joint Trades request adding this definition for “Unused Cement Slurry”.  The rationale for 
this addition is included in Comment No. 30 for Part I.B.10.a. 
 
Not accepting the proposed permit language is onerous on operators and an additional burden 
to the O&G Industry with no apparent additional protection to the environment. 


45  Section G. 
Definitions 


Part II.G.86  
"Uncontaminated Freshwater" means freshwater which is discharged 
without the addition or direct contact of treatment chemicals, oil, or other 
wastes. Included are (1) discharges of excess freshwater that permit the 
continuous operation of fire control and utility lift pumps, (2) excess 
freshwater from pressure maintenance and secondary recovery projects, 
(3)  water released during training and testing of personnel in fire 
protection, and (4) water used to pressure test or flush new piping or 
pipelines, and (5) potable water and off-specification potable water.  


 
To provide clarification, the Joint Trades request adding the addition of “potable water and off-
specification potable water” to the definition for “Uncontaminated Freshwater”.   
 
Not accepting the proposed permit language is onerous on operators and an additional burden 
to the O&G Industry with no apparent additional protection to the environment. 


46  Appendix F – 
Table 1 


Appendix F 
– Table 1 


Appendix F – Table 1 The Joint Trades request that once all edits and changes to the permit text language is complete, 
Table 1, Appendix F requirements should be updated accordingly to match.  The Joint Trades 
would prefer that Table 1 be removed completely from the permit because EPA has historically 
stated that the permit text holds precedent over Table 1, and because of potential 
inconsistencies between the permit language and Table 1. 
 
Not accepting the proposed permit language is onerous on operators and an additional burden 
to the O&G Industry with no apparent additional protection to the environment. 
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ABSTRACT


This report reviews the chemicals used to help
control many operating problems encountered in
V.S. offshore oil and gas production. The discus
sions cover all chemicals used, including production
treating chemicals, gas processing chemicals, and
stimulation and workover chemicals. Each topic
includes problem description, generic chemical
types, solubility and treatment methods and concen
trations.


A portion of these chemicals will dissolve in the
produced water. Most of the water produced with
oil and gas in offshore opera tions in the V .S. is
treated to remove dispersed oil and grease, then
discharged to the sea. The discussion on environ
mental aspects provides information on the aquatic
toxicity, solubility, and treatment practices for
chemicals used for each purpose. Actual environ
mental impact must include site specific factors, such
as water depth, current, temperature, elC., which are
outside the scope of this report.


Acute aquatic toxicity and solubility information
was provided by the chemical suppliers for the
production treating chemicals, including biocides,
scale and corrosion inhibitors, emulsion breakers,
etc. Aquatic toxicity data for the gas processing
chemicals (methanol , glycols) was primarily ob
tained from the literature. No aquatic toxicity data
was ob tained for the stimulation and workover
chemicals from the suppliers. Typical treatment
methods and system configurations were obtained
from operators and chemical suppliers. No assess
ment of the quality of this data is included.


INTRODUCTION


OBJECfIVE


The objective of this report is to exa mine the
purpose, chemical nature, properties, and treatment
methods for the broad range of chemicals used in
offshore oil and gas product io n in the U.S. An
important part of this examination will be a summa
rization of the available data on acute aquatic toxici
ty of those chemical consti tuents which are likely to
end up in produced water being discharged to the
ocean. Evaluation of environmental impact involves
factors o ther than the nature and concentration of
chemicals added in production operations and is
beyond the sco pe of the study. The report is not
primarily a literature search, but data references and
illustrative articles and books are listed.


Considerable attention continues to be focused
on the effects of offshore oil and gas producing
operations on the marine environment. One aspect
being examined is the discharge of produced water
into the ocean. Removal of produced oil from water
has long been recognized as an esse ntial step with


strict standards having been estab li shed by the
Environmental Protection Agency1.2. The 1976 re
quirements for best practical technology (BPT) had
been scheduled to expire on June 30, 1984 but were
extended. Proposed revisions for best professional
judgment/ best available technology published for
review in 19852 did no t alter the regulations o n
produced water discharge. Revise d New Source
Performance Standards (NSPS) were included in the
revised National Pollutant Discharge Elimination
System (NPDES) permits for the Gulf of Mexic03


iss ued in 1986. The regulations concerning oil
content of the produced water were modified.
Present EPA permits do not limit treating chemicals
in the produced water discharges. Governmental
and intergovernmental agencies in other areas of the
world (e.g. North Sea, Baltic Sea, Mediterranean
Sea, etc.) are considering preapproval of treating
chemicals in produced water discharges.


Constituents of produced water have previously
been evaluated. Studies by Middleditch4, Zimmer
man and DeNagyS, the API6, the Offshore Opera
tors Committee (OOCl', and othersS have consid
ered vari ous aspects of the treating chemicals in
produced water streams. This study is an update of
the 1985 OOC report, but expanded to include the
broad range of chemicals used in offshore oil and
gas production operations in the U.S.


Table 1 provides a concise overview of the off
shore oil and gas industry in the V.S. All of these
numbers were considered preliminary by the
sources, subject to revision. The water production
data probably has the greatest uncertainty. Howev
er, even these data are sufficiently accurate to give a
good perspective of the industry. It is apparent that
the Gulf of Mexico is the maj or offsho re producing
area by any of the statistics. Corresponding empha
sis has been placed on that area in this survey.


1988 Offshore Oil and Gas Statistics


Gulf of Cal i f. Alaska Total
Mex ico


~ells9


Oil 5,892 2,On 333a 8,297
Gas 4,n2 18 22a 4,762
Operating 10,614 2,090 355a 13,059
Shut in 2,344 537 36a 2,917


Production: Barre ls/day or MMSCFO Q 15.000 psia


Oil 10 819,000 86,000 43,000 948,000
\Jater 11 l,502,230b 877,534 93,963 2,473, n7
Gas 11 13,456 143 160 13,769


a. Offshore not broken out, assumed 25%.
b. State water production not available ,


assumed lOX of federa l water producti on.


Table 1. Summary of Stat i stics on Offshore Oil
and Gas Production Industry i n u.s.







SCOPE


Chemicals that may be used in routine offshore
producing operations in the U nited States are in
cluded in the scope of this report. For purposes of
discussion, these chemicals have been arbitrarily
placed into three groups. The production treating
chemicals are those routinely added to the produced
fluids or. to seawater or other source water that is
injected fo r waterflooding. These chemicals are
added fo r various purposes (such as corrosion or
scale inhibition). The gas processing chemicals
discussed are those used fo r freeze point depression
of gas hydrates or fo r dehydration of produced gas.
Hydrogen sulfide and carbon dioxide are not nor
mally removed from gas offshore and these sweeten
ing chemicals and processes are not covered in this
report. The third group consists of the stimulation
and workover chemicals, includi ng the acids and
dense brines, along with their associated additives.
Each of these groups will be defioed more fully in
the following section and examined in greater detail
in later sections.


APPROACH


The objectives of this paper can only be met by
utilizing a variety of sources of information. The
nature of the problems and control methods have
been discussed in the technical literature from time
to time but are constantly undergoing change as
products and treatment methods are improved.
Most of the production treating chemicals are highly
complex mixtures rather than pure compounds and
are usuall} considered proprietary, with the best
descriptions often being fo und in the patent li tera
ture. Actual treatment methods and concentrations
vary substantially between operators, fie lds, and
even wells within a field. Results of aquatic toxicity
tests on the proprietary formulations are not rou
tinely published or reported. On the other hand the
gas treating chemicals are relatively pure chemical
compounds. Aquatic toxicity of these chemicals are
available in the literature for a few species. The
acids are also relatively pure, but there is considera
ble uncertainty in the concentration of un reacted
acid remaining in the discharged fluids.


It was decided that the best overall results could
be obtained using a three faceted approach: inter
viewing chemical suppliers and operating companies
plus a literature search.


Interview Chemical Suppliers. Discussions were
held wi th technical specialists with three maj o r
suppliers of production treating chemicals. Compo
sition of products, recommended application proce
dures, water vs oil solubilities, and the aquatic toxici
ty of pr oducts in the mar ine environment were


2


discussed. Further discussions were held with other
suppliers with respect to aquatic toxicity informa
tion. Their contributions and review of the paper
have supported the general points or brought out
additional information. Information on acids and
workover fluids and additives was obtained from
several suppliers. Aquatic toxicity data on the gas
treating chemicals were obtained primarily fro m the
literature, plus one supplier.


Interview Operating Companies. Discussions were
held with representatives of four major ope rating
companies. Technical specialists concerned with
environmental factors and engineers re,ponsible fo r
operations and treatment of oil and gas production
offshore were interviewed. Application, treatment,
and monitoring procedures for the treating chemi
cals were discussed as well as methods of disposing
of produced water . [n the 1985 survey these fou r
companies operated 2223 (34%) of the 6525 wells in
the OCS and sta te wa ters in the Gulf of Mexico
(1983)12 and produced approximately 42% of the
liquid hydrocarbons (1984)13. [n 1988 these compa
nies ope ra ted 3844 (36%) of the 10,614 wells and
produced 36% of the liquid hydrocarbons and 49%
of the produced water in the Gulf of Mexico. Two
of the companies also have operations offsho re
California and Alaska. While this experience direct
ly reflects actual operating practices for about one
third of the US offshore operations, review of this
paper by representatives from other o perating
companies has confirmed the general conclusions or
brought out other practices.


Lit~ratlll'e Re-dew. Computer :.~ a:-::hing of several
data bases indicated that general searching for
offshore pollution and toxicology was impractical
due to the large number of references pertinent to
oil spills and cleanup. The cited refe rences resulted
from more specific searches and/or were provided
by the technical specia lis ts in the various fie lds .
Re lative ly little inform a tion on aquatic toxicity of
production treating chemicals was found in the li ter
ature. Useful information was fo und for the gas
treating chemicals.


At the outset of the 1985 study, it was apparent
that it would neither be feasible nor necessary to try
to list the prope rties of every production treating
chemical sold fo r offshore use. That conclusion is
still valid, including the gas processing, stimulation,
and workover fluids. Many of Ihe products within
the various suppliers' lines fo r a specific purpose are
similar (though not necessarily identical) and are
built around the same basic chemical structures. [n
some instances these generic chemical types are
specific chemical compounds, e.g., methanol. The
general consensus was that the study should focus on
the relatively few generic chemical types of materials







PRODUCfION TREATING CHEMICAlS


DEFINITIONS, USAGE OF TERMS


Generic Chemical Types. Virtually all oilfield treat
ing chemicals are complex mixtures manufactured
from impure raw materials. There can be dozens of
different molecular compounds of similar chemical
and/ or biological activity in a batch of reaction


that are used for the various purposes in offshore
operations. Consequently, most of the discussions
will be directed at generic chemical types on an
individual basis. However, the aquatic toxicological
studies were performed on specific product formula
tions. These data are considered to be indicative of
the properties of a particular generic type, but it
should be recognized that the additives in a formula
tion can have significant effects of their own.


product. These individual com pounds will differ
slightly in the number of carbon atoms or perhaps in
branching in a long chain, factors which usually have
little effect on the chemical activity. Minor amounts


. of unreacted raw materials and reaction byproducts
may also be present. Yet within this complexity,
there is a central chemical functional group that
imparts the primary properties of the specific mix
ture. It is this central chemical functional group that
will be used to define the generic chemical type.
These generic chemical types are sub-cIasses within
the chemical families used in the oilfield. Undoubt
edly many other chemicals can contain this same
chemical functional group, yet have totally different
properties resulting from other parts of those
molecules. Those chemicals are not used in the
oilfield and are excluded from this definition.


The specific mixture obtained from the reproduc
ible but impure raw materials under carefully con
trolled reaction conditions is often called a com
pound for convenience. [Italic compound will be
used to differentiate this usage from the normal
chemical definition.] For example, the simples t
form of a corrosion inhibitor compound may be
suitable in one type of production system (e.g., high
gravity paraffin crude with low water content) but
may be much less efficient at higher water content
even in the same field. Thus, the compound will
often be modified to change the phase distribution
behavior somewhat to allow the compound to be


'effective over a broader range of water/ oil ratios. A
common way to adjust this distribution is the reac-'
tion of the compound with ethylene or propylene
oxide. Ethylene oxide increases water solubility of a
compound with low water solubility. Propylene
oxide increases the hydrocarbon solubility o f a
compound with low oil solubility. The oxides may be
reacted into the compound during its initial forma
tion or by reaction with an intermediate compound.


Solubility is an extremely important factor in
oilfield treating chemicals. In some cases the chemi
cal can only work to fulfill its purpose at the inter
face between two of the phases, i.e., the compound
must be surface active. This surface activity can
often be enhanced by limiting the solubililty of the
compound in the oil and in the water phases to the
minimum that is still adequate to carry the com
pound through the bulk fluids to the interface.
Various ratios of ethylene and propylene oxide are
commonly used to accomplish this goal, resulting in
the desired oleophilic/ hydrophilic balance. These
balancing factors are critical in emulsion breakers,
for example; even though virtually all of the emul
sion breakers end up in the oil phase. The balance
is not important for chemicals with other purposes,
such as biocides and scale inhibitors, which have
high solubilities in water and stay in the water phase.


Scale inhibitor
Corrosion inhibitor
Oxygen scavengers
Biocide
Emulsion breaker
Reverse breaker
Coagulants, flocculants
Coagulants, flocculants
Antifoam
Paraffin inhibitor,
or solvent


Mineral scale deposits
Equipment corrosion


Bacterial fouling
Water-in-oil emulsion
Oil-in-water emulsion


Treatment Purpose. Any treating chemical used in
producing operations will be added for a specific
purpose, to reduce or mitigate some type of operat
ing problem. Unless that problem becomes signifi
cant, the chemical will not be added for obvious
economic as well as technical reasons. None of the
operating companies interviewed encountered such
a broad range of problems that all types of treating
chemicals listed below were necessary. However, it
was often necessary to add more than one treating
chemical in a system. Alternate technology can be
and often is used to control the various problems,
either alone or in conjunction with chemical treat
ments.


Chemical treatments are often the only effective
and/ or economical method for some types of prob
lems. The following listing of problem areas and
treating chemicals are generally accepted nomencla
ture. However, there are some variations between
companies and individuals . For example, ' water
clarifiers' was used for the reverse breakers,etc.
Each of these problem areas will be discussed
separately later.


Problem Treating Chemical


Solids removal
Foaming, oil or water
Paraffin deposits
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Formulations, Additives. The ~roduclS sold by the
chemical supply companies, wbicb we will call
formulations, usually contain materials otber tban
the one compound. Any materials in tbe formula
tion otber tban tbe compounds fo r tbe primary
purpose will be considered additives in tbis paper.
As a minimum there will be a solvent, as most of the
compounds would be extremely viscous, solid, or
even unstable at concentrations approaching 100% .
The other materials may be different compounds for
the same specific purpose, small amounts of com
pounds for another purpose, other solvents, or other
chemicals added for specific reasons to allow better
achievement of the primary purpose. For example,
a surfactant may bave a substantial beneficial effect
on the efficiency of a corrosion inbibitor compound
but will be considered an additive. It sbould be
noted tbat most cbemical suppliers consider tbe
active content of a formulation to include everything
except totally inert solvent(s). Important exceptions
are tbe paraffln solvenlS, whicb are essentially 100%
solvent compound plus a small amount of surfactant.


Tbe objective of tbe more detailed listing of tbe
components in tbis paper is to allow estimation of
tbe ranges of concentration of various compounds
and additives in tbe treated fluids and in the water
discbarged to tbe ocean. In many instances, tbe
formulation will include more tban one compound
from tbe same generic cbemical type or compounds
from two or more generic cbemical types for tbe
same purpose. Tbis approacb is often necessary to
obtain optimum effectiveness, sucb as better em ul
sion breaker efflciency. For example, from a dozen
intermediate compounds of tbree generic cbemical
typ'"s, a cbemical supplier could prepare a bundre\!
different formulations by blending different ratios of
different compounds. Perbaps a tentb of tbese
fo rmulations bave relatively broad application to
many oilfields with the remainder being more or less
formulated for one, two, or a few specific oilfields.


Additives are placed in tbe formulation for spe
eific purposes. Solvents, usually tbe major additive,
are required to provide fluidity for tbe normally
viscous compounds. Water is tbe obvious cboice for
wate r soluble compounds, witb refinery cuts of
bydrocarbons (beavy aromatic naptha, etc.) used for
oil soluble compounds. Methano~ isopropyl alcobol,
and ethylene glycol are other common additives used
to provide cosolvencYJ freeze protection, lower vis
cosity and/ or pour point, etc. Tbey may be essential
to maintain a uniform, stable, and usable formula
tion in tbe drum. Typically otber additives functio n
after tbe formulation is in tbe system. For example,
addi tion of a surfactan t to a biocide or corros ion
inhibitor allows better penetration through deposits.
A small amount of em ulsion breaker or antifoam
may be added to a corrosio n inhibitor to minimize
adverse effects on tbe oil or gas separation process.
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Multipurpose Formulations. Often tbere are two
or tbree problems in a producing system wbicb
require chemical treatment. Tbe operator may add
three fo rmulations independently, allowing eacb
cbemical to be optimized separately. Alternately, a
single formulation containing all three cbemicals for
the tbree purposes may be added witb a sing le
pump. Both technical and economic factors must be
considered in choosing the best approacb. In either
approach, it is important that the compounds for tbe
various purposes do not interfere with each other, by
direct reaction or otberwise. Tbe need for compati
bility is even more stringent in multipurpose formu
lations because the components must all be mutually
soluble and non-reactive in the drum.


An example of a multipurpose fo rmulation for
treating water for injection could include an oxygen
scavenger and a quaternary amine for corrosion
control and a pbospbonate fo r scale control. Tbe
percent of eacb compound is likely to be lower tban
in tbe comparable single purpose formulation but
tbe overall treating concentration probably will be
higber to acbieve about tbe same co ncentration of
active compound in the system.


Tbe effect of tbe individual components of the
multipurpose formulations on and in the environ
ment will be similar to tbeir effect in single purpose
form ulations. Hence, tbese types of formulations
will not be discussed separately. It is important to
note again, however, tbat aquatic toxicity tests are
normally conducted on actual formulations as sold
to tbe operating companies. Tbe test results will
reflect any interaction effects on the test species.


GAS PROCESSING CHEMICALS.


Tbe bigb cost of space and operations on off
sbore platforms greatly restricts the amount of gas
processing done offsbore. Only processing or treat
ment is done that is required to get tbe gas to sbore
safely. It is sometimes necessary to add a chemical
to reduce tbe freezing point of gas bydrates. In
some instances operators choose to remove virtually
all of the water from tbe gas on tbe platform before
sending it through tbe pipeline to sbore. .


Hydrate Inhibition Chemicals. Natural gas hy
drates are ice-like solids consisting of a mixture of
water, hydrocarbon gas molecules, and particularly
carbon dioxide and bydrogen sulfide gases if present.
These solids can fo rm in equipment under certain
condi tions, blocking or breaking lines similar to
frozen water pipes. However, tbey differ from ice in
that tbey can form above 32 F, even above 80 F,
depending on the gas composition and pressure.
Solid ification temperature increas es with higher
pressu res. higher molecular weight hydrocarbon







gases, and higher acid gas concentrations. Some
liquid water must be present for hydrates to form.
Co ndensed water vapor is usually sufficient, but
produced formation brines can also result in hydrate
formation. However, a high salt concentration in
produced water lowers the hydrate freezing point,
similar to the way salt lowers the freezing point of
water.


Freezeups can be prevented by adding chemicals
when required. These chemicals are called hydrate
inhibitors or freeze point depressants. The two most
common chemicals are methanol and ethylene gly
col. However, in many instances the gas remains too
warm for hydrates to form and no treatment is
required. In other instances, hydrates may form
seasonally during cold weather, requiring continuous
treatment only during part of the year. Batch treat
ments may be required during shutdowns. In a few
instances hydrates are a serious problem at all times.
Continuous treatment may be required as part of a
low temperature process to remove heavier hydro
carbons from gas. In this instance or for large
systems, the hydrate inhibitor may be recovered and
recycled. For most cases it is not economical (0


recover the chemical.


Dehydration Chemicals. A large fract ion of the
water vapor can be removed from natural gas by
absorbing it into a solvent. Triethylene glycol is the
most common chemical used in natural gas dehydra
tion. The gas contacts the glycol in a tall absorption
column at high pressure and ambient temperature.
The dry gas is sent to the pipeline with a water dew
point typically below 20 F. The wet glycol is heated
and sent to a low pressure desorber. The water is
flashed off and the glycol is cooled and pumped back
to the absorption column. Some makeup glycol has
to be added to compensate for volatility and spray
losses, but there is no continuous discharge. Side
stream filtration and purification allow the glycol
charge to be regenerated almost indefinitely. Occa
sio nally it may be necessary to discard a batch of
glycol because of severe contamination or degrada
tion.


STIMUlATION, WORKOVER CHEMICALS


Acids and Additives. During the life of a producing
or injection well it may become necessary to stimu
late flow by removing deposited accumulations from
the wellbore, perforations, and formation . The
accumulations may be due to scale deposits of calci
um carbonate or various corrosion 'products such as
iron sulfide, oxide or carbonates. These solids can
partially block the flow paths through the formation
rock. These materials are all soluble in hydrochloric
acid, the most commonly used oilfield acid. Since
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calcium carbonate is also a common com paneoI of
reservoir rock, the acid may also increase the size of
the original flow channels. Acidizing is also fre
quently used during the initial completion of the well
if the formation composition and permeability are
appropriate. Fme sand or clay particles may migrate
through the fo rmation until the y lodge a t some
point, also blocking flow. A mixture of hydrochloric
acid and hydrofluoric acid ( mud acid) is used to
dissolve these solids. Other acids are sometimes
used.


There is always at least one additive used in an
acid stimulation job, the corrosion inhibitor. All of
these acids are severely corrosive to the steels used
in wells, piping and production equipment. Other
chemicals may also be dissolved in the acid or in
fluids used in conjunction with the acid on the stimu
lation job. Surfactants are often used, especially if
the oil gravity is low or paraffin deposits are likely.
Paraffm solvents may be required in severe cases.
Clay stabilizers are sometimes required, as are iron
sequestrants or scale inhibito rs. Chemicals to
prevent emulsification of oil and acid or sludging of
the oil may be necessary.


Workover Fluids and Additives. Brines are often
used during workovers and completion operations.
The density of the brine must be high enough for the
hydrostatic head of the fluid column to contain the
formation pressure. Clear brines are preferred to
muds so that the so lid particles will not cause
permanent plugging of the formation aro und the
wellbore. Seawater (8 .4 lb/ gal) is sometimes used
for flushing or for low pressure formations. Densi
ties to 10 lb/ gal are available with sodium chloride
brines, and to about 11.5 Iblgal with calcium chlo
ride. These systems provide adequate density for
most wells (perhaps 95% or mo re). Mixtures of
calcium chloride and calcium bromide extend the
range to about 15.4 lblgal. Calcium bromide and
zinc bromide mixtures up to 19 Ibl gal are available
for those last few we lls with extremely high pres
sures.


A wide range of additives can be used, depending
on the operation. Untreated seawater may be used
to flush the bulk of the fluid from the tubingl casing
annulus when the well is reopened. Corrosion inhib
itors and bactericides may be added to brines that
are to be left in the annulus as packer fluids. Thick
ening agents and dissolvable particles (e.g., sa lt ,
calcium carbonate) may be added to prevent exces
sive volumes of brine from draining into the forma
tion during the workover. Thickeners may also be
used to help suspend sand being pumped into the
well during gravel packing. These sand grains are
too large to enter the formation but restrain UDcon
solidated formation sand during production.







TYPICAL SYSTEMS


PRODUCTION PROCESS FLOW SCHEMES


The process flow scheme, equipment, and oper
ating conditions can and do vary widely, depending
on the properties of the hydrocarbon fluids and the
size and producing rate of the reservoir. While no
one system is truly typical, there are similarities .
The highly simplified diagram in Figure 1 shows a
scheme with many of the components that are typi
cal of offshore oil production systems, although most
systems Will not contain all of the equipment shown.
This figure is intended to provide a general guide to
terminology used in the paper as well as illustrate
some of the system factors which affect the chemical
treatments and disposal of produced water.


Several producing wells are connected to produc
tion manifolds which carry the produced fluids to the
appropriate separators. Those wells with the highest
pressure are routed through the high pressure
manifold to the high pressure separator (e.g., 1500
psig) . Most of the gas is separated and the com
bined oil and water stream is sent to the intermedi
ate pressure separator. Wells with intermediate
pressure flow through the intermediate manifold
directly to the intermediate separator (e.g., 500 psi).
Much of the remaining dissolved gas is flashed as it
enters this separator. The combined oil and water
then flow to the low pressure separator (e .g., 50
psig), often called a free water knock out (FWKO).
Most of the remaining gas is flashed and the free
water is separated. The oil, still containing a few
percent of water as a dispersed emulsion, flows to
the bulk oil treat"r (e.g., 15-3Q{Jsig) where the water
content is reduced to sales/ pipeline specification. A
high pressure separator may not be required in all
fields, with the manifolds then connecting to the
intermediate and FWKO respectively. Later in the
life of a field, the ope rating pressures of the high
and / or intermediate pressure separators may be
reduced to maintain the desired deliverability from
the wells. Electrostatic grids may be incorporated in
the bulk oil treater to improve the removal of water
from the oil. Occasionally, the oil is sent to the
pipeline directly from the bulk oil treater (with or
without pumping) while in other instances an
atmospheric pressure tank is used to release more
gas (with pumping obviously being required).


The high pressure gas may flow directly through
dehydration facilities into a pipeline to shore .
Compression is required for the intermediate and
low pressure gas and must often be added for the
high pressure gas as the field ge ts older and the
pressure decreases. Some of the gas is usually used
as fuel on the platform and/ or to gas lift low pres
sure oi l wells . Glyco l dehydration is the most
common method for removing water from the gas.
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The gas flows upwards through a tower, contacting a
falling stream of dry glycol on trays. The water in
the gas is absorbed into the glycol, usually triethyl
ene glycol (TEG). The wet TEG is heated and sent
to a second low pressure tower. The water is flashed
off and the TEG is cooled and pumped back to the
contactor tower. The TEG is not consumed, but is
continuously recycled in a closed loop.


Produced water is collected fro m the free water
knock out (sometimes from the high pressure sepa
rator and any atmospheric pressure tanks) and sent
to the produced water treating system . The firs t
vessel in the system is often a surge /skim tank to
collect free oil and smooth out flow variaC;ons. This
tank may allow discharge specifications to be met in
some instances, especially with very light oils or
condensate. Further processing equipment varies,
e.g., a corrugated plate interceptor (CPI ) unit
and/ or a multistage flotation cell are so metimes
used. This equipment will reduce suspended solids
and oil concentration to low levels to meet require 
ments but have essentially no effect on water soluble
materials. Offshore, produced water is discharged
to the sea after this treatmenr.


Most production sys tems wi ll include a test
separator(s) . Since measurement of two or three
phase fl ow is extremely difficult, manifolding and
valving is included so that production from any one
well can be isolated to the test separator(s) and each
phase measured separately. The fluids are then
recombined.


Even this simplified scheme can have several
variations, depending on the nature of the field. All
of the wells may be on the same platform (or bridge
cenneoted) with (he processing equipment. In some
cases, however, the design concept calls for produc
tion from several multi-well platforms to be sent to a
central processing complex, with only a test separa
tor on the wellhead platforms. This situation has
also developed late in the life of some fields when
production rates become too low to justify operating
costs for the separation equipment for an outlying
platform. The equipment was bypassed and the
fluids were sent to the central facilities. In ot her
instances, the design calls for the water to be sent to
shore along with the oil, with final oil-water separa
tion performed at the shore facility. This approach
eliminates the platform space and weight require
ments for the water treating and oil treating equip
ment but requires additional pipeline capacity. Final
ly, some re cent sys tems for very deep water have
used a captive tanker to provide processing space
and interim storage, with oil shipment to market via
shuttle tanker. This latter approach is no t ye t
common and has no additional impact on produced
water disposal. The first three do have a significant
impact on the disposal of treated produced water
and will be discussed in more detail.







..-_._...- c..."
--- '"


;:=- ---_.__._--_ _.__ _-_.__ __ __.._- __._.__.~ ,
t It R E E


(
Hl liH Pll ESSUllE )


\ s EP... nAtOR


+ + ---
f lNlt R!'I £Dl ... lt


\ SEP,&.IlA TO lt


~--; --E--


"-"0'0 0 -10 to o' looO l """
~ ~ . ~ -)0- -)0-. u!'I lT ~"1..Eg~ ~~~~r:;~ I
j I I t --E-- I ' I
, ,--' "-------'---------" '--r--" --- I I


I : ....oE- 1: ! -1


1 ' ---I .-..._.,.--.- .---._...
I liAS S~l£S


r SIMPL IFIED FLOW DIAGRAM


:+
I


---
---


FR Et
..."TER
oUIOCIt


'"'


.----.---:
~t


<
o.
~


------ ~... t£ R


+


I1 EL LS


.
:::=::;: ~.:---r


WEL L MANIFOL DS


Figure 1. Simplified typical process diagram for an offshore platform in an oilfield.


Processing of gas wells (from gas fields or gas
wells in an oil field) is similar yet different. Most of
the gas wells operated by the companies surveyed
produce relatively little liquid. The entrained liquids
are removed in separators. If all wells do not pro
duce at pressures above pipe line pressure, an in·
termediate separator and gas compressors are re ~


quired. The gas may be dehydrated in a glycol uni t
and sold to a gas transmission pipeline company at
the platform. The liquids (light oil, hydrocarqpn
condensate, and small amounts of water) are some·
times processed and sent to shore separately from
either the gas or oil from the area, depending on
technical and contractual factors. In other instances
the gas, oil and produced water are sent to shore in
the same pipeline for all processing. In the 1985
survey one ope rator noted that only one of their
twenty-three gas platfo rms had a water discharge.
The other platforms had no water production or the
water went to shore with the hydrocarbon conden
sate to three receiving plants, which injected a total
of about 5500 BPO water into disposal wells. On the
other hand, another operator had produced water


discharges on all twenty- six of its gas platfo rms.
These situations have not changed substantially in
the intervening four years.


SINGLE COMPLETE PLATFORM


If the field is geographically compact, it may be
feasible to drill all of the wells from one platform.
Locating the processing equipment on the same or a
bridge-conne cted platfo rm allows all operations to
be do ne with minimal boat support, etc. Us ua ll y
there will be ten or more producing wells on a plat
form. Platforms in deeper water are generally more
expensive and have more producing wells, with more
than fifty being provided for in some instances. Any
batch treatment or slug treatment of the production
from any one well will be diluted with the production
fr om the re main ing wells , reducing the e ffecti ve
concentration of the treating chemic:J.I in the pro
duced fluids flowing to the separators and, hence, in
the discharged water. All or even most of the wells
co uld no t be treated simultaneo usl y because of
excessive pump and/or manpower requirements and
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the adverse effects on ove rall production rates .
Even if these restraints were not present, all wells
would not be treated simultaneously because of the
increased risk of high concentrations of treating
chemicals causing an upset of the separation equip.
ment.


In some circumstances, outlying single wells are
brought directly to the processing platform. This
approach was more common earlier in shallow water
with shallow reservoirs. Directional drilling could
not reach the edge of the reservoir and free standing
wellheads were feasible. Subsea completions are
now feasible for deeper water. In either case, the
concentration of treating chemical frOl!1 any kind of
batch· or squeeze-type treatment will still be diluted
in the processing equipment by the production from
the remaining wells. A separate line may be re
quired to send hydrate inhibitor to remote wells
continuously or intermittently to prevent hydrate
plugging.


CENTRALIZED PROCESSING PLATFORM


Large fields may require several drilling/produc
tion platforms to provide adequate access to all
areas of the reservoir. Processing equipment on
these platforms can range from a high pressure test
separator through a complete processing system. In
most such fields, however, it has been common for
most of the processing to take place on the produc
tion platform, essentially the sarne as the previously
described system. As some platforms in a field
approach their economic limit, equipment on outly
ing platforms is being bypassed and production sent
to a central platform for processing and for shipping
of the oil and gas to shore. The produced water is
also treated and discharged at this central facility.


In this configuration, a high concentration of
treating chemical from anyone well will not only be
diluted with the production from other wells on that
platform but also by the production from other
platforms. High concentrations of corrosion inhibi
tor or biocide used in treating gathering lines from
an outlying platform will be diluted by production
from other platforms. Multiple platforms make it
even less likely that a high percentage of the wells
sending water to a common discharge could undergo
batch or squeeze treatments simultaneously.


ONSHORE PROCESSING


There are several systems where all or part of the
processing is performed after the produced fluids
are brought to shore. The most common scheme is
to separate the gas offshore and send it to shore
through a different pipeline. Oil and produced
water are not separated offshore but flow to shore in
a common pipeline. Chemical concentrations in the


8


liquids resulting fro m well treatments would be
diluted by the total production. One such system
has over 150 producing wells, which would dilute
chemicals used in anyone well by about two orders
of magnitude. For example, a concentration of 1500
ppm corrosion inhibitor at the wellhead after a
squeeze treatment might be reduced to 10-15 ppm
by the time it is discharged from the central facili·
ties. Even batch treatment of equipment on any
platform would be diluted by at least one order of
magnitude.


Sending the oil and water to shore increases the
risk of problems in the pipelines. Pigs are sent
through the lines to prevent accumulatio n of solids,
paraffin, or corrosion product in the lines, all of
which could contribute to pitting-type corrosion as
well as reduce throughput capacity. Chemical
treatment is used to minimize corrosion. In one
system, a dose of biocide is used behind the pig to
kill sulfate reducing bacteria, with a subsequent slug
of corrosion inhibitor supplementing a low continu
ous treatment. The batch treatment of chemicals
are diluted by a factor of five to ten as it moves
through the water treating equipment on shore.


GAS PROCESSING


It is sometimes necessary to add a hydrate inhibitor
to prevent solid natural gas hydrates from forming in
high pressure gas lines. The ice·like solids can form
at temperatures well above 32F. The inhibitor,
normally methanol, is usually added continuously at
the wellhead to prevent the hydrate from forming in
the system until the water can be removed from the
~a~ stream. Addition may be required only in the
winter when temperatures of air and seawater are
lower.


Dehydration is normally the only gas processi ng
performed offshore. Primarily this choice is necessi
tated by the high cost of platform space and much
higher operating costs than o ns hore facili t ies.
Dehydration is desirable to reduce the risk of corro
sion and hydrate formation in the pipelines to shore.
However, in some instances untreated gas is sent to
shore, with corrosion and hydrate inhibitors added
to prevent problems. However, there is at least one
offshore location where gas is sweetened (H2S and
CO2 removed).


Glycol dehydration using triethylene glycol
(TEG) is the only process used to remove water
from gas in offshore operations (Figure 2). In some
systems the hot produced gas will be cooled prior to
entering the glycol unit. Some of the water will be
condensed and then separated in the inlet knockout
vessel, reducing the size of the glycol facilities. The
knockout vesse l greatly reduces the risk of any
produced liquids being carried into the contactor,
where it could cn ntaminate the TEG. The gas
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Figure 2. Simplified Process Diagram for a glycol dehydration unit using waste heat recovery.


enters the bottom of the tall contactor tower. As it
flows upwards through a series of trays the gas is
intimately mixed with a falling s tr eam of TEG.
Some water is absorbed into the TEG on each tray
and the gas becomes progressively drier. The gas
exiting the top of the contactor has been dried suffi
ciently so that liquid water will not condense as the
gas flows to shore.


The TEG leaving the bottom of the contactor is
rich in water and saturated with natural gas. The
TEG flows through a heat exchanger, flash tank, and
filter before it enters the regenerator tower. The
wa ter is boiled from the TEG in the regenerator,
reducing the water conten t to 0.2% or less. Heat is
normally supplied from waste heat recovery units on
offshore platforms to eliminate the safety risk of
direct fired heaters. The hot, dry TEG flows back
through the heat exchanger to a surge tank. A recy
cle pump sends the TEG through a cooler back to
the top of the contactor.


In additio n to prov iding consistently dry gas
eco nomically, a key factor in the acceptance of this
process is the low consumption rate for the TEG.
Very litt le TEG is los t with the dry gas flowing to
the pipeline. An entrainment separator minimizes
spray carryover and the TEG is used because of its
low vapor pressure. Similarly, very little TEG is lost
in the regenerator overhead.


WATERFLOODING


Waterfloods are no t as co mm on in offsho re
operations as in US onshore operations bu t neither
are they unusual. The water comes from source
wells in many instances, but seawater is also used.
Source wells completed in non-hydrocarbon aquifers
are desirable because very little surface equipment
and treatment is required. However the aquifer
must be sufficiently large to provide all of the re
quired water and sho uld be highly permeable to
minimize the number of source wells. When ever
possible, a so urce water will be selected that is
chemically compatible with the formatio n water in
the oil zaneCs), minimizing scaling problems in the
prod uci ng wells. Since high co nce n tra ti ons o f
barium, stro ntium and calcium are fr eq uentl y
present in produced water from the Gulf of Mexico
and offshore California, source waters with low
sulfate ion concent rations are prefe rable . The
advantages of source wells must be balanced against
their cost, uncertainty in their delivery capacity, and
ongoing lifting costs.


Seawater is an obvious water so urce for water
flooding, with unlimited capacity. More processing
equipment and chemicals are needed but well costs
are el imina ted and injectio n costs may be lower.
Corrosion control and prevention of injection well
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plugging are the primary process objectives. Rigor
ous oxygen removal (mechanical deaeration by gas
stripping followed by chemical oxygen scavenging)
provides corrosion protection for most of the system.
Corrosion resistant materials are used in that por
tio n of the sys te m ha ndl ing aerated se awater .
Removal of suspended solids by ftltration is usually
required, but cartridge ftlters are often adequate in
river outfalls or deep wate r remote from shore
where suspended solids concentration may be less
than 1 mgj L. Scale inhibition is usually not re
quired. Biological control to prevent corrosion and
fouling of the equipment and injection wells is
accomplished by a combination of chlorination,
deaeration, and biocide treatment. Essentially all of
the processed seawater is injected into the oil reser
voir. However, seawater is not widely used in the
Gulf of Mexico and offshore California because of
probable severe scaling in producing wells. The high
concentration of sulfate in seawater e ntering the
wellbore via more permeable reservoir streaks will
react with barium, strontium or calcium entering
from less permeable streaks.


In the Gulf of Mexico waterflooding is not
normally required. Even when it is needed, pro
duced water is not normally used for waterflooding
offshore for three main reasons:


1 In the early life of the field when water injection
can usually achieve maximum recovery, there is
often little or no produced water to reinject;
hence, an alternate source must be developed.


2 Later in the life when quantities of produced
water become more substantial, it is very expen
sive to retrofit o·r add additional processing
equipment. Mixing of produced water with any
original supply water greatly increases the risk
that scale will be formed and plug the injection
wells.


3 Any dispersed oil interferes with solids removal
processes, making it very difficult and expensive
to reach low concentrations of either material.
Concentrations of 5 ppm or less solids and oil are
often necessary to avoid wellbore plugging.


STIMULATION AND WORKOVERS


Stimulation and wo rkover o peratio ns entail
several kinds of activities designed to maintain or
increase production from an existing producing zone
in an existing well. Recompletions to a new zone
normally involve drilling operations and are beyond
the scope of this report. This discuss ion will be
directed to those operations and practices related to
fluids and byproducts that might end up in the water
streams. For clarification of the scope of this report,
it will belpful to describe a "typica l" scenari o for
co mple ting an offsbo re wel l. Tbe di scussio n is
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necessarily general, witb specific practices varying
with the individual wells and areas. For example,
the general practices described by Wedel14 are
representative of practices fo r most wells in tbe
Cook Inlet of Alaska. Higher density fluids must be
used in geopressured gas wells in tbe G ulf of Mexi
co. Otherwise, many of his comments are equally
applicable to the Gulf of Mexico.


Figure 3 is a simp lified diagram of a typical
offsbore producing well. After tbe well is drilled to
total depth, the production casing string is cemented
in place. Excess cement is drilled out and tbe inside
of the casing cleaned witb casing scrapers, e tc.
Completion begins with the drilling mud and solid
debris with seawater and j or dense brine, wbich is
called the completion fluid. The completion fluid is
often circulated and filtered for many passes until
the fluid is free of solids. It is very desirable that the
com pletion fluid be very clean, as solid particles
could plug the formation around the wellbore. Tbe
hydrostatic head of this completion fluid must be
high enough to contain the formation pressure when
perforating guns blow boles in the casing into the
producing zone (A). This requirement often neces
sitates using a dense brine.


If the producing formation is unconso.lidated, as
is common in the Gulf of Mexico and sometimes off
California, it is necessary to control sand production.
A gravel pack is a ve ry common practice fo r this
purpose. A slurry of coarse grained sand or manu
factured ceramic or synthetic plastic granules is
pumped down tbe we ll and into the pe rforati ons.
The · packer· at tbe bottom of the tubing string is
then set, isolating the tubing-casing annulus from the
producing zone (B). Several zOnes may be perforat
ed and gravel packed during the com pletion opera
tions to facilitate changing to another zone after tbe
initial zo ne is depleted. Witb suitable downbole
hardware, it is possible to displace tbe completion
fluid from the annulus with another fluid. The fluid
remaining in the annulus during production is called
the packer fluid and mayor may not be the same as
the completion fluid.


After the well is completed it may be desirable to
stimulate the well so that the production rate will be
higher. Stimulation is normally accomplished off
shore by pumping acid into the well. The acid dis
solves solids and opens or increases the size of fl ow
paths. Hydraulic fracturing, another type of stimula
tion, is extremely rare in offshore operations. The
unconsolidated sarids in the Gulf of Mexico are not
amenable to this type of stimulation. The enormous
logistic problems of assembling the pumping equip
ment and supplies usually preclude it in other off
shore areas as well .


The brines used as com pletio n or packer fluids
are seawater, sodium chlo ride , calci um chLoride,
calcium bromide, zinc bromide , and mixtures o f
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Figure 3. Simplified well diagram illustrating components in well completion operations.


these sal ts . [0 certain circumstances, potassium
chloride or ammo nium chloride may also be added
to the above. Zinc bromide is almost always used in
conjunction with calcium bromide and is rarely left
in the annulus as a packer fluid. ft is more corrosive
and expensive and is usually ci rcu lated out and
returned to shore for later use in other high pressure
wells.


After the well is producing, further stim ulation
operations may be as simple as jetting accum ulated
sand from a producing well, but more co mm only
involve pumping acid into the producing zone to
dissolve accumulated solids. Workover operations
may require pulling the tubing string to rep lace
defective downhole co mponent s o r pe rforming a
new full gravel pack to control sand prod uction. In
many cases, however. several operatio ns will be
done, especially if it is necessary to bring a pulling
unit to the platform. The costs of the unit are so
high that any anticipated preventive wo rk will be
performed while the pulling unit is on location.


The acids used for st imula tion are primarily
hydrochloric and hydrofluoric acids. The hydro
chloric acid dissolves most corrosion products and


11


calcium carbonate, while the hydrofluoric acid can
dissolve fine particles of clay and sand. A pre-flush
and post-flush of ammonium chloride is often used
to prevent precipitation of calcium fluoride . An acid
stimulation is often an integral part of a sand control
job, to insure maximum production rate. The larger
sand grains in the gravel pack are us ually pumped
down dispersed in thickened brine.


For many workove rs it will be necessary fo r the
fluid in the well bore to be dense enough to contain
formation pressure, i.e ., ki ll the well. The same
brines listed above are used for this purpose .
However, it is imporranr to note that as the fo rma
tion' pressure decreases during the life of the zone,
the requir ed densi ty will decrease. It is possible to
pump down a "pill" of thickened satu rated sod ium
chloride brine containing a disper s ion o f sol id
sodium chloride particles. The solid salt will prevent
the dense brine from seeping out into the formation
during the workover, but will readily dissolve in
formation water when the well is returned to pro
duction. Fine particles of calcium carbonate are also
used, but require an acid wash to unblock the flow
channels.







Mechanical workovers include such things as
pulling the tubing to replace a leaking joint, down
hole components such as gas lift mandrels, or a
leaking packer. In some instances gas lift valves,
subsurface safety valves, and other small items may
be retrieved through the weUhead with a wireline
unit, avoiding the necessity of killing the well and
pulling the tubing.


PRODUCTION TREATl G
CHEMICALS


Chemicals can be and are used for a "ide variety
of purposes in oil and gas production. It cannot be
overemphasized, however, that these uses are
normally in response to actual problems. The direct
cost of the chemical is only a part of the cost of
using them. Purchase of injection equipment, trans
porratioo, contracting for application services,
proportional cost of employee time for application
and monitoring, and value of deferred or lost pro
duction for some types of treatments are all major
parts of the real cost of chemical treatments. The
cost of the space for pumps and chemical storage
may be the largest single factor on some offshore
platforms. Treatments are not normally initiated
unless the costs or risks for the problem are signifi
cant or expected to become significant. Because
conditions are continually changing during the life of
a field, any treatments should be frequently reviewed
to determine if they are necessary and cost effective.
Treatments will be modified or even discontinued to
keep overall costs and problems at a minimum.


Al! types of chemicals used in-treating "ffs.llOre
production are discussed in the following sections.
None of the operators interviewed used all these
chemicals in their operations, much less all on one
platform or system. On the contrary, addition of
only one or lWO chemicals on anyone platform or in
a system is far more com moo, with many instances
where no treatment is performed on a platform.


SCALE INHIBITORS


Prnblem Description. Deposition of inorga nic
compounds from the produced water associated with
hydrocarbon production can have a severe impact on
operations. These deposits can actually seal off a
producing formation and stop all production.
Deposition can occur within the pores in the forma
tion itself, in the perforations, o r in the tubing.
Deposits in s urface fl ow lines can reduce the
throughput capacity or require higher inlet operating
pressures to maintain the same throughput. Depos
its on heater tubes reduce heat transfer, requiring
higber fue l consumption and increasing the risk of
co rrosio n failure o f the tube element it se lf and a
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resulting fire. Deposits in valves can prevent
movement or complete closure which can interfere
with proper control or cause major equipment fail
ure. Such valve failures would pose a serious risk to
personnel or cause oil spills. Clearly it is necessary
to co nt ro l scale deposition for safe and pro per
offshore operations.


Fortunately, there are only a few common types
of scale deposits in oilfield operations. The type of
scale (if any) found in a particular field will depend
on the composition of the water(s) and the system
characteristics. Calcium carbonate is probably the
most common scale. It is less soluble as the pres
sure decreases, even above the bubble point. If the
pressure drops below the bubble point, some C02
flashes off, increasing the pH and causing more
deposition. Mixing of incompatible waters (one high
in calcium, the other high in carbonate) causes
deposition. In addition, increasing the temperature
causes calcium carbonate to deposit. Fortunately,
calcium carbonate is very soluble at low pH and can
be dissolved by acidizing.


Calcium sulfate (gypsum) will deposit when the
pressure decreases o r incompatible wa ters are
mixed. It has a maximum solubility around l05F,
with deposition possible at higher or lower tempera
tures. Strontium sulfate is most commonly formed
when incompatible waters are mixed. The solubility
decreases at higher temperatures and lower pres
sures. Barium sulfate also commonly occurs if
incompatible waters are mixed. It has a lower solu
bility at lower temperatures and pressures. Deposi
tion can occur as temperature and pressure decrease
when the water flows up the tubing.


The actual solu-bilit y of any of th.ese scale.
compounds is a com plex function of tem perature,
salinity, pressure and composition. Fortunately,
reasonably good solubility calculation methods are
available: calcium carbonate 1S•16, calcium sulfate
(gypsum)17, barium sulfate t8, and strontium sul
fate 19. These methods suggest whether scale deposi
tion is possible and the most likely places where
deposits will form. These calculation methods are
based on experimental data showing the effect of
tern perature, pressure, and concentration of dis
solved salts and gases in the water. Coupled with
experience, the calculation methods allow many
scale problems to be anticipated. The iron com
pounds (iron carbonate, iron sulfide, and iron oxide)
are usually related to co rrosion problems and are
controlled with corrosion inhibitors or other corro
sion control methods.


In most instances, nothing can be done to modify
the conditions causing scale depos ition. The scale
compounds of interest are all less sol uble at lower
pressures. A water saturated with calcium sulfate or
calcium carbonate in the rese rvoi r can start to
deposit scale in the fo rm atio n as the pressure de-







Generalized phosphonate structure


Phosphonates. The key functional group in this
generic type is the direct carbon-phosphorus bond.
Almost all of the raw materials contain amine
groups, with the generalized structure being similar
to that shown below:


R R2
I I


H2-e--+-+-CH2-C--+
I I


O=CORl O=COR3


Carlberg's2l studies on ethylene diamine tetra
(methylene phosphonic acid), the active ingredient
in several commercial scale inhibitors, indicate
further that multiple active chemical functional
groups can be present within the same com pound.


Polymers. Acrylic acid polymers and/ or copoly
mers are the normal base materials . The com
pounds have the generalized structure shown, where
the Rs may all be different or identical. All the Rs
are H in acrylic acid polymers.
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creases20. A water saturated with barium sulfate will
start to deposit scale as it cools off18. 'However,
there are occasions when system design and operat
ing procedures can reduce or even eliminate scale
problems. As an example, scale problems associated
with incompatible waters (e.g., one containing high
barium and a second with high sulfate concentra
tions) can sometimes be avoided by using subsurface
supply wells instead of seawater. Fortunately, most
produced waters on anyone platform in the Gulf of
Mexico are compatible. Electrostatic separators can
be used to aid in separation of water from oil, elimi
nating the hot heater tube surface where scaling
could occur. Nevertheless, chemical treatment can
be required to control scaling problems.


Chemical Description. All of the chemicals used to
control scale deposition in oil and gas production
systems work by interfering with crystal growth. The
two most commonly used compounds are based on
organic phosphorus chemistry, with a polymer type
comprising the remainder. Inorganic phosphate
inhibitors are no longer used in offshore operations.
Treating concentrations for all these types are about
the same, with 1-10 ppm usually providing satisfacto
ry scale control. Higher concentr ations may be
required for more severe scaling tendencies. Higher
concentrations may be encountered in produced
water after a squeeze treatment. However, squeeze
treatments are unusual in U.S. offshore operations
except for the few seawater floods.


Phosphate esters . This generic chemical type
contains the phosphate esler functional group, the
carbon-oxygen-phosphorus linkage:


H H
R-N-C-C--O-P(OH)2


I H H II
Rl 0


Typical phosphate structure Substituted acrylic acid copolymer


A variety of raw materials can be reacted with the
phosphate but most compounds invo lve an amine
nitrogen. The exam pie shown is a disubstituted
ethanolamine. The selection of the raw material is
based on the final effectiveness of the compound as
a scale inhibitor and the cost of the raw material.
The R groups may be identical or different. In many
instances , the R groups will contain functional
groups such as amine or alcohol which contribute to
high water solubility. The acid groups are normally
partially neutralized with caustic, ammonium hy
droxide, or other inorganic base. These materials
can not normally be used above 200F because the
ester linkage hydrolyzes at high temperatures and
the hydrolysis products are poor scale inhibitors.


The scale inhibitor compounds are usually not
modified by oxyalkylation, etc. as is common with
emulsion breakers, as will be seen later.


Formulations can contain 10-50% active com
pound of one of these three generic chemical types
in a water solvent. Ethylene glycol or methanol can
be present from 0-20% to reduce the viscosity
and/or to prevent freezing. There are normally no
other additives. Some unreacted phosphoric and/ or
hydrochloric acid may be present also.


Soluhility. All of the scale inhibitor compounds and
additives are highly water soluble, in excess of 30
40%. The so lubility or dispersibility in oil is ex
tremely low. It is reasonable to expect that all of the
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formulation produced fro'm a well or added to the
fluids on the surface will be separated from the oil in
the separators or skim tanks and be retained in the
aqueous phase except for that contained in the small
amount of water emulsified in the oil phase.


Application. To work properly, scale inhibitor must
be present in the water at effective concentrations
when scale first starts to fo rm. The minimum effec·
tive concentration is usually in the 3-10 ppm range
but can be higher in severe cases. Only two applica
tion methods are used offshore - continuous injec
tion or squeeze treatments. The scale inhibitor
remains with the water phase in both methods.


In continuous injection, chemical is added with a
pump at a constant dosage rate to achieve the de
sired concentration. In some instances, the chemical
will be pumped down a small diameter capillary or
macaroni tubing string to the botlom of the well to
prevent scaling in the producing tubing as well as the
surface equipment. Often, the scale inhibitor is
added just upstream of the choke at the wellhead,
which is es pecially effective aga inst the most
common scale, calcium carbonate. Alternately, the
inhibitor will be added on the manifold if the prob
lem is due to mixing of waters. Only the surface
equipment is protected in the latler two methods but
that is often the only problem area.


Squeeze treatments must be used when scale
deposition is occurring in the producing fo rmation,
in perforations, in the wellbore below the tubing, or
in the producing tubing string (when a macaroni
str ing is not available). In squeeze treatments, a
relatively large volume of scale inhibitor (diluted in
wate r to 2-10%) is pumped into the formation,
followed by more excess water. Some of the inhibi
tor is absorbed onto the formation surface and/ or
otherwise retained in the pores wi thin the formation.
When the well is returned to service, a part of the
inhibitor is produced back quickly within a few days
as a slug. The remainder is produced back slowly at
much lower concentrations over a period ranging
from two to twelve mo nths, providing protection
until the concentration drops to the 3- 10 ppm
minimom and the well is resqueezed.


Scaling problems bave not been widespread in
offsbore operations fo r the operators interviewed,
with most systems not requiring treatment. Fortu
nately, downhole scale problems are rare. Squeeze
treatments are not com mOD, wi th tbe operators
baving much concern about formation damage in tbe
relatively unconsolidated Miocene 'sands in tbe Gulf
of Mexico. One of the squeeze applications was in a
gas well producing considerable formation water (an
unusual situation). Normally, continuous treatment
on tbe. surface was only used in tbe water processing
equipment in tbose cases where the scaling was
serio us enough to warrant con tinu ous treatment.
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Periodic (e.g., quartedy) removal of scale from flota
tion equipment was used in several instances.


CORROSION INHIBITORS


Problem Description. Control of corrosion is one
of the most serious problems in offshore operations.
Coatings, cathodic protection, and materials selec
tion are used to control external corrosion, with
corrosion inhibitors supplementing these same three
methods for internal corrosion. All of the corrosion
inhibitors used in treating produced fluids are organ
ic co mpounds that form protective layers on the
metal surface.


The use of various grades of low alloy carbon
steel as the material of construction is an economic
necessity for most of the production system. Differ
ent grades would be selected for fabricating vessels,
tanks, or piping on the platform, with s till other
grades (primarily differing in strength level) being
selected fo r pipeline and downhole tubular goods.
All of these steels bave very similar corrosion resist
ance with tbe exception that bigher strength down
bole tubular goods (and other bigh strength materi
als) can be susce ptible to sulfide str ess cracking.
Small accessories such as instruments, valve s,
pumps, etc. are often fabricated from bigh alloys or
bave bigh alloy trim to prevent corrosion of critical
surfaces wbich would impair the function. Vessels,
tanks, flowlines, and downhole tubular goods can be
coated to reduce the risk of rupture due to excessive
metal loss over large areas. Ho wever, there is still
concern about corrosion at defects in the coatings.


The corrosivity of produced fluids is usually
related to dissolved gases - oxygen. bydrogen sulfide,
and carbon dioxide. Produced fluids from the wells
normally do not contain oxygen and every effort is
made to keep air out of the treating equipment.
Fortunately, tbe bydroge n sulfide con tent of pro
duced fluids in most offsbore fields is usually very
low and H2S is not a significan t factor. provid ing
that bacterial ge neration of H2S is minimized.
Production from recent developments in the Mobile
Bay area does contain considerable bydrogen sul
fide, witb essentially all processing being performed
onshore. Corrosion control and monitoring are very
imporlant design aspects of those systems. Car bon
dioxide is the most commoo and serious corrodent.
a1thougb naturally occurring organic acids can be a
contributing faclO r.


The experience of the operators interviewed is
that corrosion bas been much less severe in oil wells
tban in gas wells probably due to tbe o il phase
providi ng an inherent protective oily film o n tbe
steel. In both cases, co rr osio n is mo re lik ely [0


become a problem when water production increases.
Even if corrosion resistan t alloys and/ or coatings


are utilized in parts of a system, corrosion inhibirors







may still be required to protect some bare steel
areas. By temporarily adsorbing ontO the surface,
the inbibitor can drastically reduce the corrosion
rate, often by more than 90%. Hence, corrosion
inhtbitors ¥e widely used in preventing or minimiz
ing internal corrosion in offshore production sys
tems.


Chemical Description. The corrosion inhibitors
used in petroleum production operations generally
contain nitrogen in the key functional group. The
nitrogen-containing material is usually reacted with
a carboxylic acid under different conditions to form
a compound with properties optimized for various
types of applications. While the carboxylic acid may
have a low molecular weight for greater water solu
bility (e.g., acetic, propionic, or maleic), it is more
frequently a complex mixture of higher molecular
weight materials. Tall oil mixtures of vari able
compositions are often used, because of superior
corrosion inhibition properties and low raw material
cost. Table 2, from an NACE publication22 gives an
example of the complexity of a typical carboxylic half
of inhibitor compounds, with the nitrogen-containing
balf potentially having comparable complexity.


It is readily apparent that the corrosion inhibitor
compounds are extremely .complex mixtures. Fur
ther complicating the situatioo, different compounds
can often be formed from the same raw materials by
varying the reacting conditions, quite distinct from
modifications such as ethoxylation. Testing of spe-'
cific compounds and formulations is normally re
quired to define inhibition properties but general
trends with molecular structures can be made.
Similarly toxicity testing is likewise normally con
ducted on defined compounds as intermediates or
on final formulations.


Oilfield inhibitors can be grouped in seve ral
different fashions but a common generic chemical
classification similar to Bregman's23.24 is useful for
our purposes.


AmideslImidazolines. Perhaps the single 1II0st
common generic cbemical type used in tbe petrole
um industry is formed by condensing a long cbain
faHy acid witb a primary amine, often a diamine or
polyamine. The fatty acid is often derived from raw
or refined tall oil and is composed primarily of fatty
and resin acids as sbown in Table 2. As an example,
consider iliat the reacting amine is a substituted


Trimetbylalkyl ammonium chloride


Oodecyl Amine


r[


CH3


R-y-CH3


CH3


(Rl) ethylene diamine. Tbe amide would be formed
under less severe conditions (lower temperatures,
shorter times, etc. ) witb tbe imidazoline predomi
nate under more severe c.oDditions. Some of each
compound may be present as a product in a single
batch reaction. An imidazoline can bydrolyze to the
corresponding amide on exposure to water under
the proper conditions.


Amines and Amine Salts. Amines ( primarily
monoamines) with long chains (e.g., CIO-C1S) also
have corrosion inhibiting properties. H oweverJ


beHer inhibitors can usually be obtained by reacting
the amine with a long cbain faHy acid (e.g., stearic
acid), but often the dimer or trimer acid. Reaction
conditions are milder than amide/ imidazoline condi
tions and the salt is formed:


+


[CH3(CH2)11NH3] [CH3 (CH2) 16 C0 2]


Oodecyl Ammonium Stearate


CH3 (CH2) llNH2


If the acid bas a long tail of carbon atoms, ionization
will be very sligbt and tbe inbibitor compound is
essentially oil soluble. Water so lubility can be
substantially increased by using a low molecular
weight acid (e.g., acetic acid) if the system pH is also
low. Etboxylating active sites increases tbe water
so lubility irrespective of tbe pH. Oiamines and
dicarboxylic acids can also be used.


Ouaternarv Ammonium Salts. Replacement of
all of tbe hydrogen on tbe ammonia njtrogen with
carbon or R groups results in a quaternary ammoni
um compound:


In the example, a long chain amine (e.g., R is CIS
mixture) is reacted witb methyl chloride as the
quaternizing agenl. Other alkyl balides or mixtures
can be used to obtain more co mplex quaternary
ammonium compounds. All quaternary amownium
salts are highly ionized, witb resulting bigh solubili ty
in water and low solubility in oil. However, etboxyla
tion is sometimes used to improve so lubility in
concentrated brines.Imidazoline


H
R-C-N


II ) CH2
N-CH


Rl


Amide


H H
~-C-N-CH2-C-Rl


II I
o NH2
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Composition % by G.u Chro~lo9r.1phicAoalYSiS( I)
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J .. c .:
Fatty Acid J . :; .;; 6 :;-' "- -'


Carbon No. 8 10 '2 14 16 18 18 18 18
. Double Bonds 0 0 0 0 0 0 , 2 3


Source
Coco 8 7 48 18 9 5 5 - -
Soya - - - 1 '4 6 24 50 5
Tallow - - - 3 27 17 47 4 1


Tall Oil 60-70% FattY Adds. 3Q-40% Rosin Acids


Rosin Add/2 )


Abietic Acid 25·35%


CH, COOH


CH,


CH,


Remaining Resin Acids.are Abietic Acid Oe1'ivuj",e'S Shown Below


o\1odi fic:ation
OotJble Bond Oehydrogena- Melhyla-


Abi8'ttc Derivatives " lsome.-iution Hydrogeniltion tion tion


P,Jlustric acid 12-17 x
Neoa bietic 7·13 x
C!hydroabietic 10-14 x
Oihydroabietic 2- 12 x


Tetrahydroabietic 2·12 x
Levopimaric 1 x
D;!xtrcpilT.:lric 3-13 x x
Isxlextropimaric 3-13 x x


(1) Emery Industries, Specifications and Characteristics o r Fatty Acids
(2) T. Uoyd-Jones, Corrosion Inhibi tors, Cor. Prevo and Control, p.ll (1966) August.


Table 2. Composition of fatty and rosin acids.


Nit rogen Heterocvclics. The nitrogen may also
be incorporated into an aromatic or aliphatic ring
structure. A typical example is pyridine, with substi
tution on the ring being possible a lso. The ring
nitrogen in pyridine can be quaternarized, while
aliphatic nitrogens may also form amides.


Formulations of corrosion inhibitors are among
the most complicated of oilfield treating chemicals,
perhaps second only to emulsion breakers. The total
composition depends on the relative amounts of the
fluids being treated (oil, water, and gas) as well as
the nature of the corrodents (COz, HzS, Oz, and/or
organic acids) . The presence of dissolved oxygen
will sharply reduce the effectiveness of these inhibi
tors. Oil soluble inhibitors are used most frequently
because they normally give better corrosion inhibi
tion. The concentration of the compound is usually
in the 30·40% ran ge. A heavy aromatic naphtha
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(HAN) refinery cut is a common solvent (40·60%) ,
although other hydrocarbons can be used, depending
on the compound. Oil so luble sulfonates ca n be
included to improve oil dispersibility of compounds
with limited oil solubility into a high gravity paraffin
ic crude for example. Dispersants such as nonyl
phenol ethoxylates may be used to disperse the
compound in high water-cut systems so the com
pound can be transported to the oil phase. Isopropyl
alcoho~ ethylene glycol, etc. may be added to reduce
the pour point for cold weather applications. Em ul
sian breakers may be incorporated to minimize
emulsion separation problems;, similarly, antifoam:
chemicals may also be included. These latter two
materials are added, especially if the inhibitor is
primarily applied with batch, squeeze, or tubing
displacement methods. T hey counteract effects of
high concentration inhibitor slugs. rather than







treatment of ongoing emulsion or foaming prob
lems.


Water soluble inhibitors may be used in water
injection systems, gas transmission lines, and wet oil
lines with high water content. Quaternary amines
and amine (o r amide) acetate sa lls are most
commonly used. Compound concentration is in the
10-50% range, with water as the primary solvent (30
50%). Methyl or isopropyl alcohol may also be
included (5-20%) to improve stability in the drum
and/or low temperalUre handling characteristics. A
surfactant (0-10%) such as nonyi phenol ethoxylate
may be included to help the inhibitor reach the
·metal surface and to clean solids from the system.
Water soluble inhibitors may be effective in gas
systems where water may be produced or condensed
and little hydrocarbon liquid is prese nt. For gas
gathering and trunk lines to shore, the corrosion
inhibitor may consist of more than one type of
compound: a quaternary ammonium salt for any
liquid water that might collect and flow along the
bottom, an amide "oil soluble" type for better long
term effectiveness, and even a low molecular weight
amine (e.g., ethylene diamine) to neutralize some of
the acid gases. Triethylene glycol or a similar sol
vent with low volatility is necessary in these gas lines
to assure that the inhibitor formulation remains fluid
and is carried along to shore.


Solubility. The distribution of corrosion inhibitors
between the oil and water phases is highly variable.
Most of the corrosion inhibitors used in the petrole
um production offshore are oil so luble and are
expected to follow the oil to the refinery. Some
small fraction will be carried into the water in oil
carryover but would constitute a negligible fraction
of the allowable hydrocarbon concentration in the
disposal water. On the other hand, the quaternary
ammonium compounds would essentially all end up
in the water phase.


Application. Different treatment methods are used
to apply corrosion inhibitors in offshore operations.


Continuous treatments are used in some we lls
(es pecially gas well s) where a small diameter
macaroni or capillary line is available25 , similar to
the scale inhibitor. In fact, multipurpose scale and
co rros ion inhibitor form ulations have been de
veloped for this specific circumstance. Continuous
treatments at the wellhead or surface facilitie s are
also used if downhole corrosion is negligible and/ or
if supplemental surface protection is deemed neces
sary. If corros ivity measurements indicate protec
tion is needed, water soluble inhibitors can be added
continuo usly to waterflood injection water. Recom
mended treatments for waterfloods are typically in
the 5-15 ppm range. Treatments for gas wells are
usually higher, perhaps up to 100 ppm based on total
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liquid production rate. Concentrations in the liquids
may range up to a thousand ppm in unusual wells
with ve ry high gas vol um es and ve ry low liquid
volumes. Some oil pipeline systems receive 10 ppm.


Dis place ment-tvpe treatments are the most
common method for downhole treatment of produc
ing wells. With a liquid displacement for an oil well,
a calculated vo lume of inhibitor (e.g., 55 gal) is
diluted with sufficient hydrocarbon solvent (crude,
diesel) to fill the tubing string down to the forma
tion. The mixture is pumped in, allowed to contact
the tubing for a short time, then produced back as
the well is returned to service. With gas wells, the
inhibitor may only be diluted to 5-10%, pumped in,
and allowed to fall to the formation. The downtime
for treatment and risk of killing the well with exces
sive hydrostatic head has led to increased use of
nitrogen in the treatments. Typically, the concen
trated inhibitor (perhaps slightly diluted with sol
vent) is atomized into a nitrogen str eam and dis
placed to the formation face with more nitr ogen .
Displacement is usually much faster and the wells
are usually returned to service almost immediately.
In all types of displacement treatments, a substantial
fractio n of the inhibito r is retained on the tubing
walls, with some part being produced at relatively
high concentrations when the well is first returned to
service. Experience of one operator indicated that
only very minor amounts of the inhibitor were ce·
turned with the initial production after a treatment.


Squeeze treatments have also been used, similar
to those described for scale inhibitors. The inhibitor
is diluted to 5-10% in an organic solvent and inject
ed into the formation. While there will be an initial
return slug of several thousand ppm concentration in
the oil for a day or tw026, most of the inhibitor is
produced back at a much lower concentration (less
than 100 ppm ) ove r periods up to s ix mo nths.
Sq ueeze treatments are becoming le ss comm on
because of concern for permeability damage around
the wellbore, down-time, and risk of killing the wells.


Concentrations of the oil soluble inhibitors in the
produced water discharged to the ocean are expect
ed to be quite low and would be included in the total
hydrocarbon measurement. The highest concentra
tion in the discharged water would follow displace
ment or squeeze treatments. All wells on a platform
or in the system will not be treated simultaneously
for four reasons:


The treatments will normally be effe ctive for
different durations.
Treatment of all wells simultaneously ca uses
major upsets in the separation equipment.
Sufficient equipment and opera ting personnel
are not available.
Shutting in many wells simultaneo usly has an
adverse effect on total production.







Typically, no more than 10-20% of the wells feeding
intO a separation system would be treated with a
batch or squeeze treatment simultane·ously. Thus,
the peak concentration in the composite oil would
only be a few hundred ppm. As an example, a
carryover of 40 ppm of oil containing 500 ppm of
inhibitor fo llowing a batch or squeeze treatment
would only lead to 0.020 ppm inhibitor in the water.
Even allowing a 20X concentration of the inhibitor
due to possible accumulation at the oil/ water emul
sion interface, the concentration of 0.4 ppm is still
very low, even prior to the immediate dilution at the
point of discharge.


Oxygen Scavengers. One other type of chemical is
used in production operations to control corrosion.
Corrosion caused by dissolved oxygen in produced
fluids is often controlled by reacting the oxygen with
an oxygen scavenger. The scavenger does not form
a protective layer. All of the scavengers in use are a
form of sulfite, with ammonium bisulfite being
commonly used offshore because it is available as a
concentrated (60%) stable aqueous solution. The
reaction with oxygen is:


2 NH4HSOJ + 02 - 2 NH4HS04


The sulfate product is also highly water soluble,
although the sulfate ion can react with high concen~


trations of calcium, barium, or strontium to form a
so lid deposit. Neither the scavenger nor the
produclS will end up with the oil. At use concenlra
tions ( < 100 ppm added), neither the reactants nor
the products pose any pollution risk to marine life
(seawater already contains about 2700 ppm sulfate).
Furthermore, the most important application is for
treating injection waters, which are not normally
discharged to the sea.


Corrosion inhibition practices for the fo ur
companies interviewed had similarities and differ
ences. None were adding corrosion inhibilOr to
waterflood injection Water. Three did not normally
lreat oil wells downhole. Howeve r, one of these
three did continuously add 10 ppm corrosion inhibi
tor to a large wet oil pipeline to shore, augmented by
periodic batch trealment associated with pigging and
biocide treatmen!. Another com pany regularly
treated many of 150 oil wells feeding into a single
pipeline (75-80% water), with 8-10 ppm of a water
soluble corrosion inhibitor being continuously added
to the line . Gas wells were treated on a selective
basis by all operators, depending on resuilS of corro
sion monitoring programs and experience. Nilrogen
displacement was becoming the preferred trealment
method for one operator, but liquid displacements
were more common for the other three. Squeeze
treatments were being used in some instances but
were becoming less commOD.
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BIOCIDES


The purpose and use of biocides in the offshore
pelroleum industry has been previously discussed5-7.
This section will review those papers briefly to add
perspective to this paper. A few additional points
will be included as well.


Problem Description. Of the various kinds of
biological problems encountered in offshore produc·
tion, sulfate reducing bacteria (SRB) are of primary
concern. These bacteria reduce sulfate ion to
hydrogen sulfide, which contributes to corrosion
damage to the system and fouling of equipment with
iron sulfide. The corrosion damage most commonly
encountered is pitting of steel which can cause leaks
and failures. Sulfide corrosion cracking can also
lead to sudden catastrophic failure of high strength
carbon steels and many high strength alloys. The
iron sulfide presence increases the need for frequent
vessel cleanout and also causes problems in oil and
water separation. The iron sulfide particles become
oil-wet, stabil izing emulsio ns and making it more
difficult" to obtain pipeline quality oil. Also, the oil
carryover into the water is increased, making it more
difficult to remove the oil from the water. fr on
sulfide can spontaneously ignite if allowed to dry in
the air, increasing the risk of rITe during shutdowns,
workovers, etc. SRB can also be a problem in pipe
lines connecting platforms or in the main pipelines
to shore, especially since pilting corrosion can lead
to oil leaks. Of course, hydrogen sulfide can be a
severe safety hazard to operating personnel if vented
or if contacted during maintenance of equipmen!.
Conlrol of bacterial. growth can clearly be necessary
for safe and efficient operations. Biocides were used
from time to time on approximately one fourth of
the platforms in the Thirty Platform Study!.


Biocides may also be required in waterflood
operations to prevent SRB growths from causing
corrosion of the equipment and/ or plugging of the
injection wells. Slug treatments are the normal
lrealment method, whether source wells or seawater
is used. One aspect nOt considered in the EPA5 or
API6 biocide survey papers is the treatment o f
seawater for injection (or utility) use. Such systems
often use electrochemically generated sodium
hypochlorite to conlrol marine and microbial growth
in the intake portions of the water lreatment or utili
ty systems handling aerated seawater. Disso lved
oxygen must be removed from the seawater prior to
injection in waterfloods by mechanical and / or
chemical means. Since chemical oxygen scavengers
also react with any resid ual hypochlori te, sulfate
reducing bacteria then must be controlled with
organic biocides in injection systems downstream of
the treatment sec tion to prevent corr os io n and
plugging of the reservoir rock. In ei the r case







Cbemical Description. The biocides commonly
used in offshore producing operatioos can be broken
into four generic chemical types.


Quaternary amine salt and amine acetate. These
two types of generic compounds are similar and have
the following general structures:


(so urce wells or seawater), essentially all of the
biocide is injected into the formation.


Alternate biological control methods have had
limited application, but chemical treatment has the
best success ratio. Copper-based alloys can be used
in some limited situations (e.g., intake screens) to
reduce or prevent accumulations of marine growth
but are economically and technically unsuited for
most of the equipment. Removal of bacterial depos
its can be difficult and is usually incomplete. Scrap
er pigs may remove most of the growths from pipe·
lines, for exam pIe, but are usually used in conjunc
tion with a biocide program to obtain more effective
results when bacteria are known to be a problem.


Glutaraldehyde


Acrolein


o
II


CH2=CH-CH


o
II


H-C-H


Formaldehyde


Solubility. The biocides are all highly water solu
ble, with very limited solubility in the oil. Hence,
the biocides are expected to remain with the water.


o 0
II II


HC-(CH2)3-CH


from the cylinders. It should be noted that use of
formaldehyde and acrolein has decreased in the last
two years due to conceros for personnel safety.


Other. Organic-sulfur compounds such as thio
carbamates, isothiazolin, etc. and one halogenated
organic compound (2,2 dibromo-3-nitrilo-propiona
mide) are used in offshore producing systems to
some extent. The use of electrolytically generated
sodium hypochlorite in seawater systems has already
been mentioned.


H
I .


R-N-H
I
H


[


Rl - +


R-t:R C1- [


The base amine may be a primary, secondary, or
tertiary amine. One of the R groups is usually a long
chain alkyl group, CIO-C2Q. The other R groups are
usually Cl o r Cz, formed by reacting with low
molecular weight alkyl halides. The variation in
chain length and ratios of the halides are the major
modifications in the generic compounds . Quater
nary amine compounds remain ionized and highly
water soluble at all pH values. If there are three or
fewer carboos bonded to the nitrogen, an amine salt
can be fo rmed by reaction with an acid, e.g., acetic
acid in the example shown. The salt is ionized at low
pH, but the N-H bond breaks at higher pH, forming
the free amine, which is less water soluble and usual
ly less effective as a bactericide. The formulatioos of
these amine salts are usually relatively simple, a 10
50% solution of compound in water. Alcohols may
be added for freeze protection or viscosity reduction.


Aldehvdes. Three types of aldehydes are used as
biocides in the oilfield. These materials are much
purer than most other oi lfield trea ting chemicals,
with well defined properties. All are highly water
soluble and very reactive chemically. The formula
tioos usually contain an inhibitor to prevent polymer
ization. Formaldehyde and glutaraldehyde are sold
as 20-50% concentrated aqueous so lutions. The
acrolein is so ld as an anhydrous liquefied gas under
a pressurized nitrogen blanket and is fed directly


Quaternary amine salt Amine acetate
Application. Biocides are used in production opera
tioos to minimize operating problems hy controlling
growth. It is not feasible nor is it necessary to obtain
a completely sterile system. Experience through the
years has shown that short periodic slug treatments
at higher concentrations are technically and econom
ically more effective in maintaining biological con
trol inside the system than continuous treatment at
lower concen~rations. Less biocide is used; hence,
less is discharged to the ocean. Slug treatments are
optimized for each system but a typical program
includes concentrations in the 100-200 ppm range
for 2-6 hours on a weekly to biweekly basis. Thus,
average usage for a 150 ppm, 4 hour weekly slug
would be 4 ppm, compared to 10-20 ppm require
ment for continuous treatment. More frequent slug
treatments may be required to obtain control initial
ly but rarely more than every other day. Hypochlor
ite used in seawater systems is added continuously,
with 0.5 ppm residual usually being sufficient to
control marine and microbiological growth.


Essentially all of the biocide used in waterflood
ing is injected into the formation with the water.
Little or none will be dischar ged to the ocean.
Because of reactivi ty and adsorption on surfaces in
the rese rvoi r , none of the biocide is expected to
reach the producing wells.


All of the four operating companies used biocide
to so me extent, but only in respo nse to prob lems
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detected by operations personnel and/or monitoring
programs (HzS increase, high SRB concentrations,
FeS, etc). None of the operators treated wells
downhole, although one indicated that flowlines
from remote single well jackets were slug treated
weekly (100 ppm for a couple of hours) on an as
needed basis. Treatment on the platforms was
usually restricted to the water processing equipment,
again in response to problems or monitoring. One
wet oil pipeline to shore receives a weekly 4 hour
slug of glutaraldehyde (50 ppm, active basis) in
conjunction with pigging. In another wet oil line,
only the water processing equipment on shore is slug
treated with 100 ppm acrolein6. No acrolein was
detected in the discharge from the facility due to
dilution and reaction. Biocides were not normally
required on any platforms in gas fields.


EMUlSION BREAKERS


Problem Description. Virtually all of the oil pro
duction in offshore operations contains produced
water and dissolveq or free gas. Major parts of the
offshore facilities are involved in separating these
three phases. Separation of the gas from the oil and
water is relatively straightforward, although foaming
can be a problem. As mentioned earlier, most of the
gas wells produce very little water, with the liquid
hydrocarbon being easily separated from the gas.


Separation of the oil and water in oil fields is
usually a more difficult task. While systems vary
widely depending on the nature and age of the
producing wells, two or more stages of separation
are common. Most of the gas is removed in the high
pressure se:>arator, with the water and ~il both being
sent to the intermediate (or low pressure) separator
through the same line, usually in an emulsified form.
With a low water cut, water droplets are dispersed in
the continuous oil phase, called a normal emulsion.
At high water cuts the oil droplet is suspended in the
continuous water phase, called a reve rse emulsion.
Oil and water are not miscible and normally will
rapidly separate if some type of emulsifying agent is
not present. Naturally occurring constituents of the
produced fluids such as asphaltenes, resins, organic
acids, clays, etc. can stabilize emulsions, as can cer
tain materials such as corrosion inhibitors, biocides,
or corrosion products that are introduced during
producing operations. The emulsifying agents
concentrate at the oil / water interface, preventing
dispersed droplets from coalescing and separating.


The o il entering the low pressure separator
usually contains so me free water plus dispersed
droplets of water, stabil ized to some extent by
emulsifying agents. Free water is removed in the
low pressure separator (or FWKO) and the oil flows
to the bulk oil treater. This oil is treated to pipeline
specifications in the treater. Oily water and any wet
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oil is sent to other systems for further treatment.
Separation of the emulsified water from the oil in


the treater can be im proved with longer residence
times, warmer fluid tern peratures , electric fields,
and/ or chemical additives called emulsion breakers
or demulsifiers. Excessive residence time is not
economically feasible because of the high cost of
space and weight on offshore structures, especially in
deeper water. The produced fluids are commonly
heated in direct fired heater-treaters in onshore
systems, but the increased risks associated with fire
on an offshore structure makes this approach less
desirable. Electrostatic fields in the treater are used
extensively to improve separation, but it is still often
necessary to use an emulsion breaker. Separation of
water from very light oils and gas condensate is
usually much easier; electrostatic separation is rarely
used and emulsion breakers may not be needed.


Emulsion breakers work by attacking the droplet
interface. They may cause the dispersed droplets to
aggregat e intact (floccu latio n) or to rup ture and
coalesce into larger droplets. Either way, the density
difference between the oil and water then causes the
two liquid phases to separate more rapidly. In addi
tion, solids present will usually tend to accumulate at
the liquid level interface (between the bulk oil and
water phases) and form a semi-solid mass. If these
solids are not dispersed into the oil phase or water
wetted and removed with the water, the interface
detector in the control system will ultimately mal·
function, causing water to be dumped into the oil
pipeline or oil to be carried over to the produced
water system. Proper selection and application of
emulsion breaker will minimize this accumulation
and the resulting problems.


Chemical Description. Several different generic
chemical compounds are used in emulsion breakers.
Usually there are two or more compounds involved
in any formulation.


Oxyalkylated Resins. The resins are usually alkyl
phenol formaldehyde types, with R, m, and n being


CH3
I


CHZ
~CH'~Olm-H


R n


Alkyl phenol formaldehyde resin


R = C4 - Cl2 , n = 7-12 , m = 1 to large







varied. The phenolic hydrogens are essentially all
oxyalkylated, usually with ethylene and/ or propylene
oxide. Propylene oxide is used in the exam pIe.
Variation of n and m govern the oil solubility and
wetting characteristics of the compound.


Polvglvcol esters. Glycols such as ethylene gly
col, di- or tri-ethylene glycol, glycerine, etc. are
reacted with alkyl carboxylic acids to obtain the
desired properties. Using polyethylene glycol as an
example:


0* -e-h0II H H II
R-e -C C-Rl


H H X


Dialkyl polyethylene glycol


Variation of Rand R1 governs the solubilities but
the compounds used are all much more soluble in oil
than in water. These compounds can also be modi
fied by este rifying with dibasic acids (e.g., maleic
anhydride) to form even higher molecular weight
esters.


Alkyl Aryl Sulfonates. The third major type of
compound used in demulsifiers are the sulfonates,
frequently a substituted naphthlalene sulfonate:


S03H


R


Substituted naphthalene sulfonate


The R group is usually a straight chain group. The
compounds are similar to the dodecyl benzene
sulfonate used in many household detergents but
have different alkyl or aryl substitutions for higher
oil and lower water solubilities.


There are a few other different types of com
pounds tha t are occasionally used but the above
types probably constitute 95 + % of those used in
offshore operations.


Formulations. Probably 90-95% of the product
formulations used in the oi lfi elds will consist of
mixtures of two or more of the above compounds.
There may be two compounds from the same gener
ic type or compounds from different generic types.
Mixtures are usually required to obtain the best
balance of reaction speed, cleanliness of oil, and
clarity of water. In addition to these generic types,
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many for mulations also include a wa ter so luble
wetting agent. Probably the most commonly used
compound is the sodium or ammonium salt of
dodecyl benzene sulfonic acid, the household deter·
gent mentioned earlier. Ethoxylated nonyl phenol,
another surfactant, is also used. The base solvent
for virtually all of the demulsifiers is a heavy aromat
ic naphtha cut. Methyl alcohol, isopropyl alcohol, or
similar solvents are used to obtain stability in the
drum and/or freeze protection or viscosity reduction
for cold weather applications.


Formulations will usually contain 30-50% total of
the various demulsifier compounds. The bulk of the
remainder will be the heavy aromatic naphtha. The
wetting agent (e.g., dodecylbenzene sulfonate) is a
very minor constituent (e.g., <0.01%) used to help
the demulsifier migrate through water into the oil
phase. This migration is especially important in
wells producing a high percentage of water. When
alcohols are added for freeze protection, the
compound concentrations may drop below the 30%
normal lower limit.


Solubility. The three primary de mulsifier com
pounds listed are all highly oi l soluble as is the
aromatic solvent. Very little of these compounds
will remain in the water phase except as a contami
nant in oil carryover as described for the corrosion
inhibitors. The alkyl aryl sulfonates would probably
have the highest water solubility. One vendor had
data for one crude oil indicating that 92% of a
formulation containing only this gene ric type of
compound went into the oil, with only 8% (including
the methyl and isopropyl alcohol cosolvents) of the
formulation going into the water.


Application. During normal operations, demulsifi
ers are added continuously, either upstream of the
low pressure separator (or FWKO) or just before
the treater. Concentrations (based on oil production
rate) range from 10 to 200 ppm , with most treat
ments requiring less than 30 ppm . The higher
concentrations would usually only be required to
cope with an abnormal situation , such as a well
workover, where unusually high solids concentra
tions help to stabilize emulsions. High concentra
tions of other treating chemicals (e.g., co rrosion
inhibitors) can increase emulsion stability also, but
some emulsion breaker is often incorporated ioto
those formulations to minimize the em ulsification
tendencies.


Treating concentrations based on total oil and
water production will obviously be lower, depending
on the water cut. A norm al maximum of 50 ppm
(oil) would be 25 ppm (total) if an equal volume of
water were produced. If 90% goes with the oil, only
5 ppm of total formulation would be present in the
water.







REVERSE BREAKERS


Problem Description. After the primary oil-water
separation occurs, some finely dispersed oil may be
carried along with the water as an oil-in-water
emulsion, commonly called a reverse emulsion in the
oilfield. It is usually necessary to clean up this water
before it is discharged to the ocean or injected into a
waterflood or disposal well. The oil itself must be
reduced to approximately 48 mg/l for overboard
disposall . While the oil may directly contribute to
injection problems, the solids frequently associated
with the oil will cause plugging of formations. The
injection rate will then decrease, the required pres
sure will increase (higher fuel consumption) or the
well must be worked over (acidized, backflowed,
underreamed, redrilled, etc.) to maintain injectivity.


Probably the most common offshore produced
water treating systems include efficient gravity set
tlers (e.g., corrugated plate interceptors, CPI)
and/ or flotation cells, although many systems may
also have a small surge/skim tank as well. The tank
(if present) allows "free" oil and gas to separate from
the water , easing the load on the downstream
equipment. The CPI units provide better separation
because the plates drastically reduce turbulence,
allowing smaller droplets to separate, coalesce, and
migrate to the surface for skimming. In many
sys tems with condensate or light oil, the CPI unit
alone will suffice for oil re moval for overboard
disposal, often without chemical treatment. Howev
er, reverse breakers can be added to facilitate gravity
separation in the skim tank and CPl units . For
heavier oils, many operators have found that flota
tion equipment is the most effective approach. A
second chemical or a different formulation may be
required to obtain maximum efficiency in the flota
tion cell. Granular media filters may also be used for
removal of oil and solids, especially if the produced
water is to be injected. Different generic types or
formulations of treating chemicals may be required
for this equipment (See F) . Filters have not been
used extensively in offshore produced water treat
ment because of the extra space and weight reo
quirements for cleanup of the backwash water (as
compared to CPI and/ or flotation cells).


Chemical Description. Most of the oil droplets in
reverse emulsions have a net negative charge.
Hence the treating chemicals usually will have posi
tive charges to neutralize the droplet charge and
cause particles to aggregate. The reverse breaker
compound will have surfactant properties to reduce
the interfacial tension, allowing the oil droplets to
coalesce into large drops.


Polvamines. Low molecular weight amines or
mixtures of amines are moderately polymerized to
make these compounds.
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Simple polyamine


Mixed polyamine


The R and Rl groups may have 2-8 carbon atoms to
vary the charge density, with the molecular weight of
the polymer usually in the 2000-5()()() range. In some
instances, the R groups are crosslinked to form a
more compact compound structure. The compounds
are usually present in the salt form in the drum
(halide, acetate).


The rever se breaker compounds are distin
guished from the coagulants in the following section
primarily by modification to provide surface tension
lowering properties. This property is usually ob
tained by reaction with a long chain fatty acid to
form either an amide or an ester, but may also be
obtained by oxyalkylation. Only a small we ight
fraction of the compound ( e .g., 5-10%) will be
modified, as too much reduction in surface tension
can either stabilize or form emulsions during usage.


Polvamine Ouaternary Comoou nds. Virtually
any of the above polyamines can be quaternarized
with methyl chloride o r othe r desired agents to
obtain the corresponding quaternary ammonium
halide:


[ j
+(n+2)


(CH3)3N (ay)nRN(CH3)3 (n+2)Cl


(CH3)2


These two generic types comprise most of the
reverse breakers used. Many of the coagulants and
flocculants discussed in the following section contain
similar compounds and sometimes are also used to
aid in oil removal as well as the combined removal
of oil and suspended solids.


Formulations usually consist o f 20-40 % of
compound in water solvent. Metal salts (aluminum,
iron, or zinc chloride) may be included in the formu
lation in some instances, as discussed under coagu
lants. Methyl or isopropyl alcohol is used for viscos
ity reduction or freeze protection when appropriate.


Solubility. The quaternary ammonium compounds
are all highly sol uble in water, with very little being
carried ioto the oil except through water carryover.
The pOlyamines are highly soluble in water at low
pH, but oil so lubilit y will increase at higher pH







values. The exact distributioo between the phases
will depend on the specific compound, but com
pounds with smaller R chains and more amino
nitrogens per molecule (higher charge density) will
be more water so luble at any given pH. If the
produced water pH is as high as 8, quaternary
ammonium compounds will generally provide great
er efficiency at lower costs. Some of both types of
compounds will accumulate on the sur face of oil
droplets and be skimmed with the oil.


Application . Reverse breakers are usually added
continuously to the water leaving the low pressure
separator and/or treater before it enters the water
cleanup system. Concentrations will vary with the
difficulty of breaking the reverse emulsion but 5-15
ppm based on the water flow rate is typical. Over
treating is both technically and ecooomically unde 
sirable. Excess breaker often can cause re-emulsifi
cation.


COAGULANTS AND FLOCCULANTS


These materials are chemically si milar to the
reverse breakers but generally do not cause lowering
of the surface tension. They are primarily used for
removal of solids from injection water but may also
be used to improve oil removal for overboard dis
charge. Nomenclature varies between the supplier .
and operating companies interviewed.


Problem Description. Suspended solids in water
can cause plugging problems in injection or disposal
wells. These solids can also stabilize both normal
and reverse emulsions, making it more difficult to
obtain saleable oil and/or properly treated water.
Reverse breakers are primarily used to clean up oily
produced water for discharge, but a coagulant
(and/or flocculant) may be required to get the solids
co ncentration down to very low levels to prevent
injection well plugging.


Cbemical Description. The coagulants have the
same generic chemical descriptioa as the cationic
polymers commonly used for the reverse breakers:
low molecular weight polyamines or quaternarized
polyamines. Little or no modification is made to the
basic structure. The high charge densi ty provided by
amine groups on short chains allows efficient neu
tral ization of the negatively charged so lid particles
and some growth into larger particles. Aluminum,
iron, and zinc chlorides can also be used as coagu
lants. These materials work by precipitation, with
the precipi tate both oeutralizing and entrapp ing
suspended solids particles.


Coagulant formulations may be solely polymers
(typically 20-30% active in water), inorganic salts
(20-50% active), or mixtures (primarily inorganic
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salts with 5-10% polymer). Water is the solvent, but .
methyl or isopropyl alcohol can be added to the
polymers for freeze protection.


The fl occulants are very high molecular weight
polymers. Cationic types are the most common but
anionic and non-ionic are available. The molecular
weights are in the 0.5 to 20 million range, a hundred
to a thousand times higher than the coagulants. The
charge density is much lower than the coagulants as
well. These materials help solids removal by bridg
ing between particles or aggregates of particles, with
relatively minor neutralization of charges. The
drastic difference in molecular weight and charge
density is obtained by adding a few active sites to a
relatively large inert polymer. For example, a high
molecular weight phenol-formaldehyde resin can be
formed with sufficient ethoxylation to main tain
water "so lubility'. A few amine groups (sa lt o r
quaternary ammonium form) can be added to form
a cationic polymer, or a few carboxylic acid groups
added to form an anionic polymer. Formulations
are in the 10-30% active range.


Solubility. The coagulants and flocculants are all
highly water soluble with very li ttle expected to be
carried into the oil except as an impurity in emulsi
fied water. In most applications, however, these
agents would become rather tightly attached to the
particles, becoming essentially insoluble in either the
water or oil. They would then follow the solids.


Application. Coagulants can be added to speed up
gravity separation in a tank or CPI unit or improve
the performance of a granular media tilter. Typical
treatment concentrations for settling are in the 5-10
ppm range. Trea tm ents be low 1 ppm have been
effective in the filtration of relatively clean (1-10
ppm TSS) seawater (North Sea, A rabia n Gulf,
California, etc.), but higher concentrations may be
required with higher suspended soli ds concentra
tions (e.g., in the Cook Inlet when glacial silt con
centrations may reach 1000 ppm TSS during spring
runoff).


Flocculants are usually more economically and
technically e ffective whe n the origi nal suspended
so lids consis ts of relatively few large particles or
after a coagulant has been used to aggregate most of
the small particles. For example, the original, small,
negative ly charged particles co uld be neutra lized
into a few positively charged aggregates by a moder
ate overtreatm ent with a catio nic coagulant. The
aggregates could then be further bridged into very
large aggregates with an anionic flocculant to cause
rapid settling in a tank or CPI unit. Flocculants can
also be used to aid in removal of oil from oil-coated
sands.


None of the operators int erviewed were using
coagulants or flocculants in trea ting of injection







water. Some of the operating personnel felt that the
chemicals added upstream of the flotation units were
best classified as coagulants or flocculants as o p
posed to reverse breakers.


ANTIFOAM
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Problem Description. Foaming can be a significant
problem in separation of gas from liquids in both
high and low pressure separators. Excessive liquid
carryover into the gas can cause problems in down
stream compression and/ or gas processing equip
ment. Inlet scrubbers installed to protect such
equipment are usually sized to catch minor amounts
of spray, not large quantities of foam.


Foaming problems can be reduced by decreasing
the throughput, increasing the operating pressure, or
adding an antifoam chemical. Decreasing the flow
through the separators would decrease total produc
tion which could have serious economic and techni
cal implications. Maintaining a higher operating
pressure on the high press ur e separator would
reduce the amount of gas released and the volume
of gas in the vapor phase, thereby providing more
time for the foam to collapse. However, the higher
pressure may decrease the production from the
lowest pressure wells and will increase the volume of
gas to be handled in the low pressure separator .
The change will also affect the amount of conden
sate in the gas phase.


Addition of antifoam chemicals (usuall y up
stream of the high pressure separator) can drastical
ly reduce both the quantity and stability of the foam.
Besides eliminating possible restrictions in produc.
tion rates and/ or gas processing problems caused by
foam, the separator operating pressures can then be
adjusted to obtain the most efficient distribution of
condensate liquids.


Foaming can be a problem and a benefit in water
processing. Foaming can adversely affect vacuum
deaerators, significantly reducing oxygen removal
efficiency. Some foam is helpful in removal o f
suspended solids and oil in flotation cells, but exces
sive foam is detrimental to both the original separa
tion and subsequent handling of the waste stream
from the unit.


Chemical Description . Two generic types of
compounds are used as antifoams: silicones and
polyglycol esters. Variations of both types can be
used in either hydrocarbon or water processing. The
compounds work by accumulating at the gas/ liquid
interface and disrupting the foa m layer and must
have low solubility in the liquid phase to function in
this manner.


Si licones. This class of che mi ca ls is based on
si licon, o ften wi th sub s tituti o n of carbon-based
organic radicals on the silicon atom.
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The degree of polymerization (n) can be varied as
well as the organic group R on the silicon. Larger
values of n and larger R groups increase the molecu
lar size and the viscosity, which is often used to
characterize the basic compound.


Lower molecular weight silicones with low viscos
ities may be sold and applied as pure compounds
without a solvent. Mixtures of compounds also can
be blended for optimum efficiency for specific appli
cations. Some formulations use a hydrocarbon
solvent to lower the viscosity of a high molecular
weight silicone for easier handling and pumping.
Colloidal silica (e.g., extremely small particles of
sand) is included in some formulations to improve
the effectiveness of the silicone. Finally, emulsions
of silicones in water (with or without colloidal silica)
are available for use in water-based sys tems. A
surfactant and sometimes an alcohol are required to
maintain emulsion stability in the drum.


Polyglycol esters. These materials are obtained
by reacting fatty acids (e.g., stearic acid) with a rela
tively high molecular weight po lygl yco l. Us ing
polypropylene glycol and stearic acid as the R group:


[CH3(CH2)16~-l--a!-CH2fo-lH
J l CH3J


n
R group Polyglycol


A surfactant is oft en included in the formulation to
improve dispersibility of the compound in the liquid
phase. The surfactant may 'be different depending
on whether the liquid phase is primarily hydrocar
bon or water. Methyl or isopropyl alcohol may also
be included in the formulation to improve stability in
the drum and/ or provide freeze protection.


Solubility. The antifoam compounds have very
limited so lubility in either hydrocarbon or wa ter .
The formulati o n would usually be diluted with
hydrocarbon before injection in prod uction separa
tors to improve dispersion into the stream. Since
the water phase is below the oil/ gas interface where
foaming occurs, most of the antifoam compound will
go with the oil phase, even though it is not soluble in
the oil. Emulsified silicones and/ or polyglycols used







in deaeration towers obviously carry along with the
water and are injected. The compound used in a
flotation system mostly goes with the oily froth,
ultimately following the oil to sales.


Application. The antifoam compound must be
added continuously to control foam. The required
concentration for production systems can range
from a few ppm up to about 25 ppm. Substantially
lower concentrations have proven effective in sea
water vacuum deaerators, about 0.2 ppm of both
generic types27,28. Thorough dispersion of the
formulation into the main process stream is neces
sary for optimum effectiveness. Predilution in kero
sine, diesel, water, etc. is a commonly used method
to aid mixing, but care is required to assure that
separation does not occur in the intermediate dilu
tion stream.


The operating companies interviewed had
encountered very few foaming problems that war
ranted treatment with antifoam chemicals. No more
than a half dozen production se parators (to tal )
required treatment in all of their operations. One
operator reported they used antifoam occasionally
on flotation cells.


SURFAcrANTS


Problem Description. Surfactants are widely used
in offshore operations to remove small amounts of
oil or grease from the platform and/or equipment.
Accum ulations of hydrocarbon would undoubtedly
increase the risk of damage due to fires. Oily deck
surfaces or equipment can become extremely slip
pery and will lead to injury to personnel. The
Minerals Management Service (MMS) requires that
all offshore facilities be washed down regularly to
minimize these potential hazards. Surfactants are
also used to remove oil films prior to touchup paint
ing, although sandblasting may be required in many
instances.


10 some instances, surfactants arc used to aid in
mitigating corrosion and/ or bacterial problems in
systems. The surfactant supplements the detergent
properties of the inhibitor and/ or biocide to allow
those compounds to penetrate to the metal surface
and may also help dislodge deposits from tubing,
pipelines, or vessels.


Surfactants may also be needed to clean up
granular media flIters that have become contaminat
ed with oil, solid hydrocarbon deposits, and occa
sio nally even non-hydrocarbon materials. Such
treatments are usually not required on seawa ter
filters because hydrocarbon contamination is ex
tremely rare. In a similar application, surfactants
may be used to water-wet produced sa nd and / or
clays, releasing the oil for recove ry and allowing
discharge of oil-free sotids to the ocean.
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Chemical Description. Both of the commonly used
types of surfactant compounds a re widely used in
other industrial and domestic apptications.


Alkvl aryl sulfonates. This generic type of
compound is an anionic surfactant, usually in the
neutralized form:


The exam pie shown, dodecyl benzene sulfonate,
illustrates the common structure of the alkyl group .
a moderately long straight alkane. The chain lengths
of any compound will vary somewhat, and different
average lengths may be used to obtain somewhat
different properties. Numerous eartier studies have
shown that the straight chain was biologically de
graded far more quickly and extensively than
branched chains. The higher molecular weight
sulfonates described under Emulsion Breakers are
usually not used as surfactants for system cleanup.


Formulations are usually concentrated solutions
of compounds in water.


Ethoxvlated Alkvl phenols. These materials are
formed by ethoxylating phenol or substituted phe
nols.


The size of the R group (a straight chain alkane with
oto 18 carbons) and the degree of ethoxylation (n)
controls the solubility of the surfactants. A large R
and a moderate n allows the surfactant to be soluble
in hydrocarbon for certain applications (e .g., clean
ing storage tanks or vessels) yet be highly water
dispersible for washdown purposes. A smaller R
group and/ or more ethoxylation allows the surfact
ant to be highly water soluble and easily diluted
and/ or applied with water. onyl phenol is widely
used because it is readily available, low in cost, and
easily modified to achieve the desired properties.


Formulations can vary substantially, depending
on the purpose. One oil-soluble version is available
with 2-20% surfactant in hydrocarbon solvent to
facilitate tank/ vessel cleanout. Water soluble ver
sions are available as more concentrated forms (20
50% compound) in water, with alcohols or ethylene
glycol added for solvency and/ or pour point depres
sion.


Solubility. As discussed earlier, the sulfonates are
water soluble while the pbenol·based materials can
be made oil soluble and water dispersible as well as
water soluble. Oil soluble surfactants used to clean







tanks are drained or pumped directly to the oil
stream and would probably continue with the oil to
the reftnery. Otherwise, the surfactants would be
expected to go with water into the processing
stream. Some of this surfactant would be expected
to move with dislodged oil back to the oil stream
from the CPI or flotation cell, but most of the water
soluble surfactant would remain in the water phase
and be discharged to the sea.


Application. Process applications require low
concentrations (5-25 ppm) to alter the surface ten
sion and water-wet produced sand fo r example.
Treatmel!tto clean up an "il/ water interface emul
sion stabiliud by solids is usually a batch operation,
with the emulsion breaker treatment preferably
being altered to prevent a frequent recurrence .
Similarly, cleanup of contaminated fUters is usually a
batch process not involving continuous addition of
surfactant.


Housekeeping cleanup of the external surface of
equipment and the platform itself probably involves
as many procedures as there are housekeepers. In
principle, a 1-10% dilution of surfactant in water is
wiped, sprayed, mopped, brushed, etc. onto the
surface and allowed to soak. Subsequently, the
surface is hosed down with copious amounts of
seawater, sometimes followed by a freshwater rinse.
The surfactant would be drastically diluted, but it
would be difftcult to impossible to give probable
ranges. After the released oil is separated in the
sump, the water is discharged to the ocean.


None of the operators continuously added sur
factant to any process st ream nor did any have
media fUters in service which might require cleanup.
Surfactants were used on an as-needed basis (not a
common occurrence) for cleanup of oil wet solids
and /or disposal of the interface in separat o rs.
Various surfactants and cleaners are frequently used
for housekeeping and maintenance purposes.


PARAFFIN TREATING CHEMICALS


Problem Description. The liquid hydrocarbon phase
produced from many reservoirs becomes unstable
after it leaves the formation . Decreasing pressure
and temperature causes a solid hydrocarbon to
deposit on the walls of the tubing, flow lines and
surface equipment. The deposits will progressively
block flow through piping and fill process vessels
and tanks. Excessive deposits can interfere with
operation of valves and instrumentation.


The composition of this solid depends on the
original oil composition, but it is usually called paraf
fin in the oilfield. Straight or branched chain hydro
carbons, similar to the paraffin homologous series
defined by chemists, are usually deposited from
paraffinic crudes. Polynuclear aromatic hydrocar-
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bons, sometimes referred to as asphaltenes, are
usually deposited from asphaltic or aromatic crudes.
These various solid deposits have different solubili
ties in organic solvents. Unfortunate ly, paraffin
deposits are so complex that no calculation methods
exist to predict when they will deposit. Experience
in the field with similar crudes is the best method to
anticipate problems. Deposition of paraffin from
fresh, pressurized bollom hole samples can be a
useful indicator also.


Physical methods can be used to control paraffin
problems in many instances. Serap<;rs and ' pigs' can
be pumped through flow lines and pipelines, pushing
accumulated deposits before them. Pumping hot oil
through lines is a common remedial method on
shore, but is less common offshore because of safety
concerns. Thermal insulation for subsea lines and
platform piping will reduce the deposition rate and
sometimes prevent any deposition under normal
operating conditions.


Chemical methods are used alone or in combina
tion with physical methods. Solvents can be used to
dissolve the paraffin or keep it in solution. Continu
ous addition of solvent to the total production
stream is often prohibitively expensive. However,
so lvents are frequently used to remove paraffin
during workovers involving acidizing, gravel packing,
etc. Paraffin inhibitors can be effective in preventing
the solid particles from aggregating or depositing on
the walls of the piping and equipment.


Chemical Description. Solvents used to control are
normally impure refinery cuts for economic reasons.
The paraffinic or aromatic nature of the solvent is
selected to obtain maximum solubility of the paraf
fin. Cuts approximating xylene mixtures are the
closest to a definable structure.


Chemical suppliers submitted information on
three types of compounds used as paraffin inhibitors.
The available information is not considered suffi
ciently defined to show structures. The three types
are vinyl polymers, sulfonate salts, and mixtures of
alkyl polyethers and aryl polyethers.


Solubility. The solvents and inhibitors are all highly
soluble in oil, with very limited solubility in water.
Consequent ly, it is expected that almost all of the
paraffin chemicals will remain in the oil phase.


Application. Parafftn solvents are used in batch
treatments occasionally in offshore systems to aid in
cleaning out lines or vessels. Some operators have
used a small batch (50-100 gallons) in front of pigs
to aid in paraffin removal or help soften deposits if
the pig becomes stuck.


Paraffin inhibitors are used more commonly and
are added continuously. Treatment co ncentrations
are usually in the 50-300 ppm range , based on oil







HYDRATE INHIBITION CHEMICALS


GAS PROCESSING CHEMICALS


Figure 4. Conditions favorable for formation of
natural gas/ freshwater hydrates.
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Natural Gas Hydrates. Natural gas hydrates are
ice-like solids lha t can form in natural gas in lhe
presence of liquid water under certain co nditio ns.
These solid deposils can fo rm at lemperatures well
above 32F, even above BO F. Hydrates can block flow
of fluids and cause ruplure of pipe, fittings, or valves.
Chunks of hydrales moving lhrough piping can cause
calastrophic failures at elbows or tees. Com pressors
can be destroyed by the impacl of pieces of solids,
including hydrates. Clearly, hydrates can be a severe
problem in producing or shipp ing natural gas.
However, hydrates frequently are not encountered in
shallow waters in Gulf of Mexico operalio ns.
Deeper waters are expected to be more severe, as
are the colder WeSl Coasl and Alaskan walers.


Numerous faclors affecl lhe lemperalure at
which the solid hydrates will form. Hydrates form at
higher lemperatures if the pressure is higher and the
gas contains more ethane, propane and butane.
Figure 4 from an early publicalion29 shows these
trends. These curves indicale lhal hydrates should
be expecled above 3000 psia if lhe tern perature of
most natural gases drops below about 75F. Most gas
wellhead pressures in lhe Gulf of Mexico are above
lhis value for much of the producing life of lhe well.
However, the situation is complicated if carbon
dioxide or hydrogen sulfide is present in significant


production. Crudes with mild to moderate paraffin
deposition tendencies may require treatment only
during the winter months wben air and water tern·
peratures are lower.


SOLVENTS AND ADDITIVES


Solvents. Hydrocarbon solvents are used with those
chemicals thaI usually end up in the oil phase 
emulsion breakers, oil-sol uble corrosion inhibitors,
and anli-foam chemicals. In all instances, lhis sol
vent is a complex refinery cut, not a simple com
pound. "Heavy aromalic naphlha" is lhe term mosl
commonly used by lhe suppliers, emphasizing the
key requirements. The aromalicily enhances the
solvenl properties of the naphlha cut with respect to
the various chemical compounds, while lhe "heavy·
reflects the high molecular weight and low volalility
needed to meet flash point restriclio ns for safe
handling.


These solvenls all have very high solubility in the
oil phase and very low solubility in the water. Essen
lially all of the hydrocarbon solvent is expected to go
with the oil.


This section is concerned with com ponents of the
formulalions lhal are not related to the functional
use or uses of lhe chemical, primarily solve nts and
some surfactants.


Olher Solvents. Methyl and isopropyl alcohols are
the mosl common olher organic solvents. As poinl
ed oul earlier, their primary purposes are to provide
lower viscosity or freeze protection in the drum.
While both are completely soluble in waler in all
proportions, they also have substanlial solubili ty in
hydrocarbons. Consequently, they are also incorpo
rated inlo some formulations to obtain a completely
miscible stable formulation in the drum. Miscibility
can be a parlicularly important aspecl in mulli
purpose formulations, such as o ne contai ning a
co rrosion inhibito r, biocide, and sca le inhibitor.
Glycerine and low molecular weight glycols are also
used in some formulations. It is expected that these
solvents will primarily end up in the wale r phase in
most applications.


Surfactants. Relatively small amounts of surfact
ants are incorporated into some formulations to
increase stability and dispersibility in the drum, wilh
less than one percent being adequate in most cases.
In olher formulations, su rfactanl may be added in
comparable or slighlly higher concenlralions 10


improve the performance of the primary compound.
For example, surfactant may be added to help the
corrosion inhibitor penetrate to the pipe surface .
Chemically, lhe surfactants are similar or identical
to those described previously.
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coocentrations. These gases allow hydrates to form
at even higher temperatures . O n the othe r hand,
high concentrations of salts or other materials dis
solved in the water depress the hydrate temperature
considerably.


Temperatu res below 75F are not uncommon.
Surface water temperatures in the Gulf of Mexico
range from about 65F in February to about 85F in
August30. H owever, it is the development of deep
water prospects that is currently of greatest concern
to operators in this area3!. Average annual tempera
ture at 1000 feet is 54F, decreasing to about 41F at
3000 feet. Seawater temperatures off the West Coast
are perhaps 10-15 F cooler than the Gulf of Mexico
for comparable depths and seasons. Alaskan waters
drop to the 28F freezing point in many areas during
the winter in wa ter, with ice being even colder .
Ambient air temperatures in all areas can drop
below seawater temperatures.


The hydrates can fo rm wherever and whenever
the gas is cooled below the solidification tempera
ture in the presence of liquid water. The natural gas
in the reservoir is hot (150-350F) , far above the
hydrate fo rm ation temperatures. However, the gas
cools as it flows up the wellbore, through the equip
ment, and to shore. One problem area occurs at the
choke valve. Most gases cool as the pressure is
reduced fr om wellhead pressure to pipeline pres
sure. Another problem can develop if the gas flows
through a subsea flowline from a rem ote well or
platform to a central processing platform. The gas
will be cooled by the seawater or mud on the sea
bottom. When the gas is flowing, hydrates can form
only if the seawater or mud temperature is below the
hyd ra te po int and if heat transfer is sufficient to
actually coo l the gas to the hydrate temperature.
High fl ow rates and the corrosion and weight coat
ings on subsea flowlines sometimes restrict cooling
sufficiently in short lines to prevent hydrate forma
tion. However, when flow from a well or platform is
stopped fo r a sufficient time fo r any reason, the gas
will coo l to the temperatu re of the surrounding
water, mud or air. Hydrates can form, even blocking
the flowline completely. Blockage can cause serious
problems whe n the sys tem is brough t back into
production.


Prevention of Hydrates. The fo rmation of hydrates
can be controlled mechanically or chemically. The
choice depends on the system and on the tempera
ture and pressure conditions. Thermal insulation
can be used to minimize heat loss mechanically and
kee p the gas warm as lo ng as possible. However,
there will be times when flow is reduced or stopped
for extended periods. If the surrounding tempera
ture is below the hydrate point and liquid water is
present, hyd rates could fo rm and cause problems.
The si tu a ti on is simi lar to protect ing the cooling
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wa te r in a ca r. Parking the car in an unheated
garage may provide satisfactory protection if the
outside temperature only drops to 30 F overnight. If
it s tayed cold fo r several days, the water mig ht
freeze and rupture the radiator or e ngine. More
reliable protection ca n be obtained chemically by
adding "antifreeze" to the water.


The "antifreeze- added to the car works exactly
the same way that hydrate inhibitors work. In fact,
the ethylene glycol commonly used in car radiators is
occasionally also used in gas systems. More anti
freeze must be added to the radia to r to protect
against lower temperatures and more chemical must
be added to the gas to ge t greater freeze point
depressions of the hydrates. Methanol (methyl
alcohol) is mo re commonly used in gas systems
because it is normally much less expensive than the
glycols.


Methanol. Methanol (CH30H) is used much more
frequen tly than any o ther chemica l when hydrate
inh ibitio n is required offsho re . It is much less
expensive pe r pound than the glycol s bu t mo re
pounds are required to obtain the same freeze point
depression. A large fraction of the metha nol will
remain in the vapor phase, depending on the tem
perature and pressur e o f the gas in the sys tem.
Moreover, substantial concentratio ns of methanol
are still required in the water to obtain significant
depressio n in the freeze point. Figure 5 illustrates
the approximate values of concentration of methanol
in the water calculated fro m the Hammerschmidt
equation32, a common guide. While actual require
ments may differ somewhat in practice, it is st ill
quite apparent that substantial concentrations (10
50%) will be present in treated water sepa rate d
from the gas.


....------------------...
Methanol Freeze Point Depression
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Figure 5. Approximate methanol concentrations in
water required for freeze point depres
sions of natural gas/ freshwater hydrates.







Treatment is usually only economically feasible
when little or no liquid water is produced from the
reservoir. In this situation only the condensed water
must be treated to prevent hydrate formation. Even
so on the order of 5-15 gallons per MMSCF may be
required to inhibit hydrates for moderate Gulf of
Mexico conditions. One of the operators surveyed
used an average of 9.5 gal. per MMSCF to treat the
half of the gas requiring hydrate inhibition. Thus a
remote 50 MMSCFD platform might require several
hundred gallons per day methanol during cold
weather conditions, with 50% or more remaining in
the gas under many conditions.


Ethylene Glycol. In certain circumstances ethylene
glycol (CH20HCH20H) may be the inhibitor of
choice. It has a very low vapor pressure, essentially
keeping all of the inhibitor in the water phase. If
only small depressions are needed, elimination of
the vapor losses may offset the higher price per
pound.


DEHYDRATION CHEMICALS


Triethylene Glycol (TEG). As discussed earlier
triethylene glycol, (CH20CH2C H20 Hh, is used
almost exclusively for offshore gas dehydration.
Since the dehydration system is normally a closed
recirculation system, discharges are limited to
abnormal occu rrences. T ypical makeuIJ require 
ments are o nly about 0.05-0.3 gal per MMSCFJ3.
This loss is almost totally spray or vapor carryover
into the gas line to shore. One operator had a total
makeup of 0.75 gal/ MMSCF, with none of their
sys tems requiring changeout du ring 1988. The
higher than average losses probably reflect higher
than average throughput fluxes to minimize space
and weight requirements on the platforms.


Disposal of TEG is rare, as it usually does not
become seriously contaminated. The greatest risk of
contamination is carryover of liquids from the up
stream separators. While hydrocarbon liquids are
the most likely to be carried over, all but the very
heaviest would be vaporized during the regeneration
of the TEG. Very heavy liquids would collect on the
surface of the accumulator, while solids would be
removed by fUtration. Carryover of corrosion inhibi
tors might cause a foa ming problem, but antifoam
chemicals can be added to minimize that problem.
Carryover of salt water is unlikely, but does pose a
serious problem if it occurs. The salt can ooly be
removed by vaporizing the TEG in reclaimer units,
which are normally not installed offshore. The TEG
usually must be replaced if salt accumulation
becomes severe. The TEG is normally drained into
containers for reclamation or disposal onshore, but
is sometimes dumped overboard with the water
discharge.
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Other Glycols. Diethylene glycol (DEG).
O(CH2CHzOHh, and tetraethylene glycol,
O(CH2CH20CH2CH20H)2, could be used for
dehydration instead of TEG. The DEG would be
used for processing cold gas to maintain a lower
viscosity and better efficiency in the contactor. The
tetraethylene glycol wo uld normally only be used
with unusually hot gases to minimize vaporization
losses. One operator noted that some of their glycol
systems contained a fraction of tetraethylene glycol
in the TEG.


STIMULATION AND WORKOVER
CHEMICALS


ACIDS


Hydrochloric Acid. Hydrochloric acid is the
workhorse acid for oilfield stimulations, offshore and
onshore. The concentration may vary for different
situations, but 15% is the most common form. All
types and concentrations will contain an acid corro
sion inhibitor to minimize damage to the tubular
goods and downhole hardware. The objective of the
acid is to dissolve calcium and magnesium carbon
ates and/or iron corrosion products that are block
ing flow paths. This acid is somewhat more expen
sive than sulfuric acid, but the latter can not be used.
Calcium sulfate would precipitate, offsett ing the
dissolution of calcium carbonate, etc. Post
precipitation can be a problem even with hydrochlor
ic acid, sometimes requiring special additives.


The acid will normally react rapidly because
downhole tem peratures are high. The acid will be
largely neutralized within an liour or two, provided
sufficient carbonate or corrosion product materials
are present in the area con tacted by the acid.
However, paraffin or asphaltene coatings can pre
vent the acid from contacting the surface of these
materials. In these instances a detergent or solvent
may be required to clean the surface to allow rapid
reaction.


Most acid jobs require severa l so lutions being
pumped down in series. A pre·flush solu tion, often
3-5 % amm'onium chlo r ide, is used to push the
hydrocarbon and formation water back away from
the wellbo re. If necessary, a detergent or solvent
wash to clean surfaces is the next stage. The acid
slug is then pumped in, followed by a post-flush
sol ution . The post-flush solution pushes the acid
further into the formation, allowing more efficient
use of the acid. After the desired time, the "spent"
acid and solutions are produced back to the surface,
along with the dissolved materials.


The fluids produced from the formation after an
acid job will consist of the "spent" acid, flush fluids,
formation water, and hydrocarbon. These fluids
must be processed before the oil can be shipped and







acid dissolves any solid calcium carbonate, etc. A
second ammonium cbloride tlush pushes this acid
and dissolved calcium further into the reservoir ,
separating it from the mud acid slug which follows.
A fInal post:tlush solution of ammonium chloride or
3-5% hydrochloric acid pushes mud acid hack fo r
more emcient utilization of the tluoride. The spent
acid and associated tluids are produced back in the
same manner as described for hydrochloric acid.


Solvents can be used to dissolve paraffin or
asphaltene deposi ts, allowing faster acid attack.
Both aliphatic and aromatic hydroca rbon solvents
are used, depending on the nature of the deposi ts.
These solvents and deposits usually go into the pipe
line with the oil, with virtually no carryover into the
water discharge. Mutual solvents, such as oxyalky
lated alcohols and ethylene glycol N-butyl ether, are
also used on occasion. Some of these solven ts will
partition into the water phase.


Additives. Additives other than corrosion inhibitor
are only used when tests or experience indicates that
specifIc problems are likely. Most have the potential
of causing problems as well as preventing them.
Obviously all will add to the cost of the acid job.


Corrosion inhibitors for acids will often consist
of a mixture of types of compounds . Acetylenic
alcohols, such as propargyl alcohol (CHCCHzOH)
or alkyl substituted deriva tives, a re a commo n
component. Alkyl pyridine quaternary ammonium
compounds are also used. The strong acidity may
limit solubility of some of these components, requir
ing a dispersant. Alkyl phenol ethoxylates or other
surfactants may be used for this purpose.


Other Acids. Acetic, fo rmic and citr ic acid are
sometimes used in acidizing. The ci tr ic acid may
actually be added to any of the acid systems to act as
a chelating agent to keep dissolved iron in solution.
The fIrst two acids are being used in wells completed
with duplex alloy tubing fo r corrosion resistance .
These alloys may be subject to chloride cracking
failure at high chloride concentrations, es pecially
under acid conditions at high temperature. Since
both of these acids are weaker than hyd rochloric
acid, they will react slower with carbonates or corro
sion products. Slower reactio n rates may be an
advantage at very high downhole temperatures to
allow the acid to penetrate further back into the
formation.


RB~-~-0Cl
Alkyl pyridine beDzyI
ammonium chloride


Propargyl
Alcohol


H
HC=C-COH


H


the waters discharged. II is not uncommon for these
tluids to form a very stable emulsion, making it
important to avoid upsetting treatment of the rest of
the production. When the appropriate equipment is
available, many operators will process tluids from
this particular wellthrougb the test separator until
production is again normal. In other instances the
tluids are produced into a "bad oil" tank flrst, and
then slowly blended with incoming production over
an extended period. In almost all instances the
spent acid and associated aqueous tluids from the
job are blended with the produced water stream and
discharged overboard. However, these tluids will be
pumped into tbe pipeline with other production in
those sys tems where all oil / wa ter separation is
perfonned onshore.


Operators normally do not perform detailed
analyses or monitor to determine the amount of
unreacted acid in the returns. In some instances the
returns are checked and excessive acidity is neutral
ized. Most of tbe specialists interviewed believed
that the acid was probably 95% + reacted downhole,
with further neutralization occurring when spent
tluids were mixed with produced water. The car
bonate / bicarbonate buffering sys tem in seawater
will ultimately neutralize any unreacted acid. In the
absence of analytical data it would not be feasible to
estimate the pH in the receiving water vs dilution
volume.


HydroOuoric Acid. Hydrotluoric acid is the second
most common acid used in the oilJield. More specif
ically this acid is used as a mixture with hydrochloric
acid and is commonly referred to as "mud acid" .
Concentrations may range as hig h as 12% hydro
chl oric acid and 3% hydr ofluoric acid . Typical
concentrations used in the Gulf of Mexico by the
participating com panies are 7.5% hydrochloric acid
and 1.5% hydrofluoric acid. In addition so me
ammonium bifluoride may be added to increase the
effective ness. Mud acid is used because it can also
dissolve sand and clays . The flne clays in drilling
mud were added to prevent drilling fluids from
tlowing into the fonnation by forming a filt er cake.
However, some of tbe clay goes into the formation
and can cause seve re plugging. The mud acid is
frequently used in the original well completion to
remove these solids. However, it is also used later in
the life of the well to remove fIne sand or clay parti
cles in the formatio n that may have migrated to
wards the wellbore and are blocking tlow paths.


Mud acid treatments always involve a series of
tluids, similar to that described above . Calcium
tluoride is quite insoluble so it is necessary to pre ·
vent the mud acid from contacting a formation or
fo rm ation water containing calcium. A typical
sequence includes a 3-5% ammonium chloride pre
tlush, followed by 5-15% hydrochl oric acid . This
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Anti-sludging agents are primarily intended to
prevent any hydrocarbon solidS from being generat
ed. Sludging is more likely to be encountered in
heavier asphaltic crudes. [f some solids are formed,
these agents are intended to keep them highly dis
persed. Oil soluble long chain alkyl benzene sulfo
nates are one type of compound used for this pur
pose. These formulations can include hydrocarbon
solvents, alcohols, and surfactants in proprietary
formulations. It is likely that some components
could be partitioned into the water. Paramn control
is a similar problem, with ethylene vinyl acetate
resins being used to prevent deposition.


Surfactants can be used for these same purposes
but can lead to severe emulsification of the oil and
treating fluids, potentially throwing both oil and
water streams out of specification. Selection of the
specific surfactant can minimize the problem, with
fatty acid ethoxylates being one type of compound.
[t is not uncommon to add a second demulsifier
chemical to offset the emulsification. The demulsifi
er may be added with the acidizing fluids or into the
returned fluids at the surface, depending on various
circumstances. The same types of compounds are
used as discussed for production treating chemicals.


Scale control agents are also used to prevent
inorganic problems. Citric acid or ethylene diamine
tetraacetic acid (EDTA) are used to prevent re
precipitation of iron compounds. Scale inhibitors
Uke those used for produced fluids keep the calcium
in solution. Clay stabilizers are used to stabilize
clays, preventing swelling and permeability reduc
tion. Water solutions of potassium, am~onium or
aluminum salts are used. Longer term stabilization
can be obtained with poly quaternary ammonium
compounds. Dispersants are used to keep solids
from aggregating and aid in their return. Fatty
amido amines and propoxylated amines have been
used for this purpose.


Acid diverters are used to improve the efficiency
of the acid. Most of these are some form of an oil
soluble resin. These finely dispersed solid particles
are carried down with the acid, progressively block
ing the more permeable streaks. This forces the
acid into less permeable layers of the producing
formation. Many of these resins are based on ter·
pene. When the well returns to production, the oil
dissolves the resin and restores the permeability.
Recently foamed acid has been used. The foam
reduces the hydrostatic head and may prevent frac
turing of some reservoirs. The foam is more viscous,
which helps divert some of the acid to less perme
able streaks. Alkyl phenol ethoxylates and fatty alkyl
quaternary ammonium salts are used as foaming
agents.
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DENSE BRINES Al"JD ADDITIVES


Chloride Brines. Seawater has adequate density
(8.5 pounds per gallon, ppg) to contain formation
pressure in many cases and is used wherever possi
ble. Seawater is also used extensively to flush resid
ual mud or solids from the well. As greater density
is required in workovers other brines are used. [n
most instances the brines are brought to the plat
form as liquids. However solid soilium chloride and
calcium chloride are often available for making
minor adjustments to the concentration and density.
Solid sodium chloride can be used for small density
increases for seawater but mixtures with liquid
soctium chloride solutions are more common.


Sodium chloride brines are available up to about
10 ppg and are the most widely used purchased
brine. [n addition to use as completion and packer
fluids, they also are used for special purposes. Solid
soilium chloride particles can be added to saturated
sodium brine to act as fluid loss control agents.34 [n
contrast to clay and barites used in drilling muds, the
salt crystals will readily dissolve in produced water
when the well is returned to production. Thickening
agents (viscosifiers) can be added to improve the
suspension of sand during gravel pack operations.


Calcium chloride brines provide densities up to
about 11.5 ppg. Ideally these brines would only be
required when densities between 10 and 115 ppg are
required. Practically some operators use calcium
chloride more extensively because of the uncertainty
during planning as to whether 10 ppg will be ade
quate. One operator used calcium chloride as a
standard for all wells if densities greater than sea
water density is anticipated.


Potassium or ammonium chloride salts are used
to minimize clay damage. Straight potassium chlo
ride (to 9.7 ppg) may be required for especially
sensitive formations, but is more expens ive than
sodium chloride. Often a few percent of either salt is
added to other brines to obtain clay stabilization at a
more moderate cost.


Bromide Brines. Calcium bromide is used for the
next increment of density, up to 15.4 ppg. Because
of its higher cost, these brines will often contain con
siderable calcium chloride. Less chloride salt can be
included as the density requirement increases.


Zinc bromide is capable of the highest density,
up to 19 ppg. However it is also the most expensive
and can be corrosive. 35 Zinc is also classed as a
hazardous substance by the EPA, requiring special
handling. Fortunately only a very few wells require
use of zinc bromide. Even then it is virtually always
used in mixtures with calcium bromide, sometimes







calcium chloride too. The operating companies
surveyed normally used brines containing zinc only
as completion or workover fluids. This zinc brine is
then displaced with a lower density brine to be left
as a packer fluid and returned to shore for recondi
tioning. One operator indicated that only two wells
had required zinc in the last several years, none in
1988. However, other operators do use packer fluids
containing zinc.


Sodium bromide (to 12.4 ppg) and potassium
bromide (to 10.8 ppg) are especially useful when the
formation contains high concentrations of sulfate or
bicarbonate ions. Potassium may be required if
sensitive clays are present.


Brine Additives. The variety of additives used with
workover fluids can be grouped according to their
function.


Corrosion inbibitors are added by most opera
tors. For the lighter sodium chloride brines, water
soluble compounds similar to the production treat·
ing chemicals can be used. A sulfite oxygen scav
enger is also commonly added. Biocides may also be
added. The heavier calcium and zinc brines are
more difficult because few of the above compounds
are soluble in 30-60% calcium brines. Thiocyanate,
thioglycolic acid and derivatives have been used.
Since calcium sulfite has limited solubility one sup
plier has a substituted carbohydrazine for scavenging
oxygen.


Fluid loss control with completion and packer
fluids is a different problem than with drilling fluids.
Any materials added to reduce fluid loss to the
formation must be easily removed . Otherwise a
major advantage of brines will be lost. The use of
solid sodium chloride has already been mentioned.
A fine dispersion of calcium carbonate powder is
also used, but requires acid stimulation as the final
step of the workover to obtain maximum well
productivity. In both instances the object of the
suspended solids is to deposit an impermeable fLIter
cake on the surface of the formation. The fLIter cake
prevents loss of expensive completion / packer fluid
and avoids damage to the formation.


Viscosifiers are used to increase the ability of the
brines to suspend solids. These suspended solids '
may be the fluid loss agents above or debris being
circulated from the well. However, a major use is
for suspending a graded gravel/sand mixture being
pumped down in a gravel packing job. This mixture
must be properly placed at the formation face to
prevent fine sand and clay from being produced
from the formation. If the gravel and sand become
mixed during the pumpdown stage, the job has less
chance of success. HEC (hydroxyet hyl ce llulose),
gnar gum, and polysaccharide derivatives are used.
Some synthetic polymers are required for higher
tern peratures.
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ENVIRONMENTAL ASPECTS


GENERAL CONSIDERATIONS


Prediction of Environmental Impact. The predic
tion of the im pact of discharge of any stream on the
receiving environment is an extr e mely complex
problem. The environmental section of this report
will be directed towards properties of chemicals and
aspects of their use in offshore operations which will
be pertinent to determining environmental impact.
This report will not discuss the impact itself nor
conditions past the end of the discharge pipe, except
for the following brief comments.


Any prediction of environmental impact must
characterize the discharge stream and the receiving
environment. Both requirements are particularly
demanding for discharge of produced water from
offshore platforms into the ocean. The produced
waters, including the added treating chemicals, ar e
highly variable. Formation water compositions ar e
different and treating chemical requirements are not
constant. The nature of the hydrocarbon and the
rela tive water/ hydrocarbon ratio a lso affect the
fraction of the chemicals that will remain in the
discharged water. Similarly, the relevant character
istics of the ocean are constantly changing. Winds,
currents, salinity, dissolved oxygen, etc. are variable.
The major study at the Buccaneer Field o ffshore
Texas is an example of the effort required.36


Laboratory Toxicity Testing. Laboratory testing of
the effects of constant concentrations of chemicals
on specific organisms, either in s tatic o r flow
through tests, allows investigators to learn much
about the relative effects of the chemicals and rela
tive susceptibility of various species to the chemicals.
Conditions must still be closely controlled to im
prove the statistical reliability of the results and
allow meaningful comparisons between different test
results. Direct extrapolation of results of static tests
to other organisms, chemicals, and environments is
often not feasible and can be misleading. Neverthe
less, useful results can be obtained.37


Acute aquatic toxicity tests are the most com
mon laboratory evaluation. Tes t organisms of a
chosen species a re expose d to several different
concentrations of the chemical. The number of
surviving organisms is determined after prescribed
intervals, e.g., 3, 12, 24, 48, 96, 168 hours. Results
are analyzed statistically to determine the toxicity of
the chemical to the organism. The most common
reporting parameter is the LC50 for 96 hours, the
maximum concentration at which hal f of the tes t
organisms will survive for 96 hours. In general, half
will survive longer at concentrations lower than the
96 hour LC50. Conversely, at higher concentrations
half can only survive for shorler times.







Round robin testing38 by three governmental,
three commercial, and three industrial laboratories
bas shown that good reproducibility can be obtained
for acute aquatic toxicity testing if a clearly defined
protocol were strictly adhered to. A ratio of only
2.6 between maximum and minimum indicated LCSO
values was obtained for the effluent for the species
tested. The use of different protocols is probably a
major cause of the variability in the aquatic toxicity
data presented later in this report.


It is widely recognized that short term acute
toxicity tests and observations can not totally assess
the long term effects of particular contaminants or
variations on the environment. Longer term factors
include sub- le thal chronic effects on particular
specimens or subsequent generations of the species.
Longer term chrnnic toxicity testing involves obser
vations on species exposed to the altered environ
ment to detect changes, sometimes afte r several
generations. Rigorous determination of chronic
toxicity of a single pure chemical co mpound on
single species is both time-consuming and expensive.
Definition of the combined effects of the range of
commercial compounds and natural consti tuents OD


the wide range of species in a highly complex and
variable ecosystem such as the Gulf of Mexico would
be a challenging and difficult task. It does no t
appear that such a massive effort is just ified nor
would it result in any significant improvement in the
environment. Kimerle39,40 has studied many acute
aquatic toxicity test results for various chemicals,
species, and toxicological tests.


So lubility. Solubi lity of the various chemicals in
water and/ or oil is an important property in use as
well as in testing. In fact, definition of solubility and
development of meaningful test procedures were
matters of serious concern with the specialists inter
viewed in both supplier and operating companies.
While test methods are beyo nd the scope of this
paper, some aspects are pertinent to the interpreta
tion and applicability of the data. Experienced
chemists can make reasonable sem i.quancitative
predictions of the solubility or distribution of pure
compounds between an aqueous and liquid hydro
carbon phases. However, behavior of impure mix
tures is very complicated. Most commercial formu
lations are complex mixtures of solvents and homo
logues of one or more compounds. For example,
what is the effective solubility (or distribution coeffi
cient) of such a formulation if the 15% isopropyl
alcohol primarily goes into the water phase and the
35% imidazoline corrosion inhibitor plus 50%
naphtha solvent primarily goes into the oil? Distri
but io n between phases of the components in a
formulation will probably be a function of dosage. It
certainly will be affected by the compositions and
ratios of the oil and water phases.
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The effeclS of these kinds of factors on testing of
biodegradability of insoluble chemicals have been
called into question by Boething.·n He suggested
that variability in procedures for adding and dispers
ing insoluble chemicals can significantly affect test
results. While Boething was primarily addressing
biodegradability, it would appear that his concerns
would also be applicable to aq.uatic toxicity testing.


Chemical characterization. Characterization of the
specific chemical compounds and/or functional
groups responsible for toxicity is highly desirable.
Identification might allow objectionable components
to be eliminated from a formulation without sacrific
ing the functional objective. In addition , more
complete chemical characterization and pertinent
analytical methods would be very useful in refining
cause/effect observations in site studies.


Biodegradability. The tendency of a chemical to
accumulate in the environment is its persistency.
Conversely, destruction of the chemical by biological
mechanisms is called biodegradation, which can be
roughly measured by biochemical oxygen demand
tests (BODs). Data presented by Robichaux for
biocides (see Table 5) indicated that a ll were de
graded to near 100% of theoretical within five days,
with the exception of the chlorinated phenols. The
latter are no longer used because of this poor biode
gradability. BODs data were available for many of
the specific formulations in Table 6 fo r company B.
Many of the form ulations were nearly 100% degrad
ed within five days, with most of the remainder being
consumed within 20 days. Three emulsion breakers
exhibited the poorest biodegradability, perhaps
reflecting Boeth ing's4! concern abo ut testi ng of
insoluble c.hemicals. However , it is important to
remember that these oil soluble materials go to the
oil pipeline rather than being discharged to the
ocean.


AQUATIC TOXICITY DATA


Production Treating Chemicals. An integral part
of the discussions with the supply companies was
concerned with aquatic toxicity data for the various
kinds of chemicals described earlier. In general ,
only limited amounts of such data were available.
The toxicity data summarized in the following tables
were obtained on a wide variety of species, account
ing for much of the variability in the data for any
particular formulation . In addition, the testing
protocols may not have been identical. Because of
these factors, care must be taken in making direct
com parisons between speci fic test results. These
data are, however, useful in showing order of magni
tude aquatic toxicity of the various treating chemi
cals. All concentrations in the data obtained from







Table 3. Acute Aqua tic Toxicity Data (LeSO ) of Bioc ides ' 1, 2)
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vendors in this report are presented on an "as sold"
basis (Tab les 3, 6, 7). The conc en tra tio n basis in
Tables 4 and 5 is not known for certain. Because
considerable attention has previo usly been focused
on the biocides, they will be discussed separately.


Biocides. Inform ation obtained directly from
the suppliers in this survey is shown in Table 3. The
widely used aldehyde class of compo unds exhibited
relatively high LC50 concentrations compared to the
other biocides. Mixtures of other types of biocides
wi th forma ldeh yde a re co mm on and appe ar to
reduce the LC50 values to the same range as the
added biocide . It should be noted that many of the


salt water toxicity tes ts were run on shrimp, crabs,
and oys te rs only. In a few cases whe re data also
included fi sh species, the fish appea red to be less
tolerant of the biocides. The quaternary ammonium
and amine salts are significantly more toxic to fresh
water species than the aldehydes or the other bio
cides used in production operations. As a compari~


son, two materials not used in production operations
are also listed. The toxaphene pesticide is included
as a reference tes t material by so me laboratories as
a control refere nce pollutant. T he tr ib utyltin/ qua
ternary is sometimes used in closed loop cooling sys
tems.







Table 4 is taken from Zimmerman and deNagy,S
summarizing acute toxicity and four chronic toxicity
data for several biocides used in oilfield applications
(production and/or drilling). Note that their con
centrations are in ppb (parts per billion), not ppm
(parts per million) or ppb (pounds per barrel, a
common drilling fluid unit). Other data in their
paper plus information from companies interviewed
in this survey indicate that the various forms of
thiocarbamates and bis (tributyltin) oxide are not
widely used in production operations. Glutaralde
hyde, formaldehyde (and paraformaldehyde), var
ious quaternary ammonium salts, amine salts, and
mixtures of these are far more common. Acrolein
has been used in some applications but its use is
apparently decreasing. It is significant to note that
these "production" biocides generally have higher
aquatic toxicity LCSO values than the thiocarbamates
which apparently are more common in drilling
operations.


In 1975 Robichaux42 reported the aquatic toxici
ty of some biocides used in drilling and completions
(Table 5). Some of these generic chemical types are
similar or identical to those used in production
operations.


Generic Chemical LeSO *
Type Salt IJater


Aldehydes 50-400
Chlorinated Phenols*· 0.2-'


Quaternar ies 0.2-5
Amines 0.4-4


. Concentration (ppm, as sold) for SOX surv-
ival fo r 96 hours. Data on fish, shri rrp,
crab and oyster speci es. Direct da ta com-
parisons may not -be valid because of dH-
ferent species and/or test protocols... Not used i n offshore product i on operat ions
i n U.S. since early 1970s. CJ<H


Table 5. Aquatic Toxic i ty Data for Several
Classes of Bioci des


Direct and detailed comparison of acute toxicity
data between various sources and investigators can
be virtually meaniogJess unless species, temperature,
procedures, etc. are similar and well defined_ Even
with this reservation, the range of acute toxici ty for
the "production treating chemicals" in Table 4 is
about 0.2-2 ppm. This range is about the same as
the 0.2-1.6 range for fresh water found in this survey
(Table 3) and reported by Robichaux (Table 5).
The 2,2-dibromo-3-nitrilopropionamide (4-8 ppm)
and formaldehyde (10-50 ppm) LC50 values are
significantly higher. Much of the salt water acute
toxicities were only determined on sbrim p, crab and
oysters. The LC50 values in the fish tests obtained


35


in this survey were neither consistently higber nor
lower than those species. The larval brown shrimp
were one of the most sensitive of the species tested
in the Buccaneer Field study, which also included
fish.


Other Production Treating Chemicals. The
available data on other types of production treating
chemicals from the suppliers interviewed a r e
summarized in Table 6. While essentially all of this
data was accumulated on specific formulations ,
many of the formulations contained only a single
type of compound as an active ingredient. However,
solvents and minor additives in the formulations can
result in substantially different solubility characteris
tics and correspondingly large effects on aq uatic
toxicity. Hence, this data is insufficient to draw finn
conclusions on absolute toxicity of the various types
of generic compounds discussed earlier. There are
some gross differences and trends, however.


First, LC50 (96 hour) val ues for mos t of the
production treating chemical fo rm ulations in
Table 6 are substantially higher than those values
for biocides in Tables 3, 4 and 5. While the same
reservations on comparisons of aquatic toxicity
data are still applicable, some of the corrosion
inhibitors and the water so luble polyamine
quaternary ammonium coagulant are clearly in
the same fresh or salt water toxicity range as the
quaternary ammonium and amine biocides.
Second, all of the othe r production treating
chemicals are about o ne to three o rders o f
magnitude less toxic.
Third, available data is insufficient to represent
all compounds and combinations of compounds
in the multitude of formulations used for various
purposes in offshore production operations.


Gas Processing Chemicals. Aquatic toxicity data for
the chemical compounds used in hydrate control and
dehydration obtained from the literature and from
one supplier are given in Table 7. It is readily
apparent that these chemicals are rel a tively no n
toxic, with LCSO values of 10,000 ppm (1%) or more
being common. In fact , these compounds are often
used in aquatic toxicity testing to aid in dissolving
materials with limited water solubility.43 It is very
unlikely that discharge concentrations of this order
of magnitude would ever be encountered in offshore
operations. Methanol added to any one well during
a startup would be diluted by produced water from
other wells prior to discharge. However, one area of
particular concern to the operating companies is the
potential use of methanol for hydrate control in
deep or northern waters where the water is always
cold. Continuous methanol addition could be neces
sary, especially if the subsea fl owlines were long.







Table 4. Aquatic Toxicities and Recommended Applicat ion Concentrat ions fo r Chemicals
in t he Hos t Uidely Distributed Bioc ides in Calendar Year 1981 *
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Table 6. Acute Aquat ic Toxic i ty Data (LCSO) ot Other Production Treating Chemical' (1 .2)
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Stimulation and Workover Fluids. Essentially no
data were obtained on the aquatic toxicity of any of
the stimulation or workover fluid chemicals. The
various companies contacted indicated' that neither
they nor their suppliers had run any such tests. No
useful data was found during the literature search.
A limited amount of pertinent data were included in
a recent summary of toxicity of drilling fluid addi
tives50• These data were taken using the protocol
specifically designed for drilling muds (40 CFR 435,
26 Aug. 1985) and the concentration basis and re
sults are not comparable to data presented in this
report. Those materials likely to be used in comple
tion or packer fluids appeared generally to have
LC50 values well above the 30,000 ppm limit ap
plicable to drilling muds and that protocol, indicat
ing they are environmentally acceptable.


PRACTICAL ASPECTS


System Effects. The fraction and concentration of
various chemicals in the effluent water depend on
several factors. For example the point where a
production treating chemical is added is important.
Corrosion inhibitors added to gas pipelines are
carried to shore and removed at the processing
plant, usually being sent to disposal wells. Scale
inhibitors added to offshore water treating equip
ment will primarily be discharged with the water.
The solubility characteristics of various formulations
(while usually not precisely definable) are generally
such that almost all of the formulation is expected to
go either to the oil or to the water phase. Notable
exceptions are low molecular weight alcohols and
glycols added to oil soluble formulations (to provide
low temperature protection and drum stability)
which will normally partition into water.


Specifications on the water discharges and on oil
sales pipelines affect the overall disposition of
chemicals. Surface discharges of water are restrict
ed to a monthly average of 48 mg/ l total 'oil and
grease", of which only a tiny fraction (e.g., 20-100
ppm in that oil) would be oil soluble treating chemi
cals. On the other hand, oil sales specifications
usually allow 0.25-1.0% (2,500-10,000 ppm) water in
the oil. Thus, more of a water soluble treating
chemical can be carried with the oil. Furthermore, a
significant (albeit unknown) fraction of the water
soluble chemicals with surfactant properties will
tend to collect at the oil / water interface in separa
tors and in the skimmings or froth in the water treat
ing equipment, usually being carried along as a part
of the allowable water in the sales oil. The effective
concentration of water soluble treating chemicals in
this water is thus likely to be substantially greater
than in the bulk water phase being discharged .
Thus, less water soluble chemicals will be discharged
than might otherwise be expected.
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Production Treating Chemicals. The environmen
tal aspects of the various types of production treat
ing chemicals will be briefly summarized in the same
order as presented earlier.


The required scale inhibitor concentration of 3
10 ppm is far below the LCSO values of 1000 ppm or
greater. Although none of the operators contacted
used squeeze treatments offshore, such treatments
potentially could lead to initial high discharge
concentration immed'iately after a treatment. The
peak return concentration from a well conceptually
could be the same as the injected concentration (2
10%). More likely it will be diluted by at least five
to ten times by the flush water and by produced
water from other layers within the same well. Thus,
a peak slug concentration from a well would proba
bly not exceed 1% (10,000 ppm ) from the well ,
dropping rapidly to a few hundred ppm within a few
days, depending on the producing rate. All of the
wells producing into a single production separation
system will not be squeeze treated at the same time.
Hence, the combined discharge water stream will
have a substantially lower concentration of scale
inhibitor than from any individual well. Even a 10:1
dilution by other wells drops the peak concentration
to the same level as the LC50 values. Continuing
developments in squeeze technology, e.g., precipita
tion squeezes,21 allow longer treatment life with
better c1Jemical utilization (lower peak slug concen
trations) . It is apparent that discharge concentra
tions of scale inhibitors are below L<;:50 ranges.


Corrosion inhibitors exhibit a wide range of
aquatic toxicity. The most commonly used inhibitors
are predominantly oil soluble, with many having
LC50 values of 20-500 ppm. This is equal to or
greater than the normal continuous dosage of 10-20
ppm. However, others have LC50 values below 10
ppm and have greater potential adverse effect when
discharged. Peak concentrations of 1000 ppm from
batch-type treatments may be seen from individual
wells but would be diluted by other wells. Further
more, a large percentage of the inhibitor compound
probably goes into the oil phase and is not dis
charged with the water. The lower molecular weight
formulation in Table 6 is classed as oil soluble, water
insoluble, and is primarily recommended for contin
uous addition into gas wells. Hence, its treatment
concentration will be relatively low (e.g., 20-50 ppm
maximum) and essentially all would go with the
hydrocarbon condensate or produced oil. The
phenanthradine formulation contains a surfactant to
allow the concentrated inhibitor to be dispersed in
water for treatment but only be oil soluble after
application in the system (continuous injection in gas
wells). The water soluble inhibitors are significantly
more toxic, probably because they are of the same
generic type as some of the biocides. However ,
these inhibitors are not applied as squeeze or slug







slug treatments. The ammonium bisulfite toxicity is
probably totally due to the scavenging of all dis
solved oxygen and would.be completely negated by a
1:1 dilution with aerated seawater at discharge.
With the exception of the water soluble inhibitors,
the combination of high oil solubility and low proba
ble concentratio n indicates that most corrosion
inhibitors will be near or below their LCSO values.


The biocides are the most toxic of the various
types of production treating chemicals. The applica
tion concentrations for the commonly used for
maldehyde and glutaraldehyde fo rmulations are
generally in the same range as the LC50 values in
Tables 3 and 5 (10-400 ppm) , although
Zimmerman'sS values (Table 4) are significantly
lower (2 ppm). Acrolein is more toxic but is also
more reactive and can be neutralized with bisulfite
prior to dischargeSl . The chlorinated phenols
(Tables 4, 5) are no longer used in U .S. offshore
operations. Quaternary ammonium and amine salts
have lower LC50 values than the aldehydes but can
become deactivated by adsorption onto surfaces of
suspended solids particles.6 The remaining biocides
(thiocarbamates, etc.) also had low LC50 val ues
(Table 4) but constituted only about a sixth of the
products in use in the Thirty Platfo rm surve y.6
Because of high water solubility, relatively high
concentrations during batch treatments, and proba
ble treatment of the full. discharge stream, it appears
likely that discharge concentrations will equal or
exceed typical LC50 values in many instances, al
though some of tlie biocides can be deactivated by
solids or specific treatments.


Emulsion breaker toxicity data were provided by
Company B for three formulations wi th a single
generic compound. An alkyl aryl sulfonate showed
an LC50 7-10 ppm for the species tested. The ox
yalkylated phenol formaldehyde resin formulations
showed 4-80 ppm, while the oxyalkylated dipropyl
ene glycol had a 40 ppm LC50 fo r a fresh wate r
species. Formulations from the other suppliers were
in the same order of magnitude, even when mixtures
of compounds were present. With a normal maxi
mum treatment rate of about SO ppm (based on oil)
and at least 90% going with the oil, only 5 ppm or
less of the total formulation would be carried over
into the water. This concentration is at or below the
LCSO for most of the available data.


Reverse breakers, coagulants, and flocculants
are similar in chemical composition and application.
The limited toxicity data indicates that LC50 values
are relatively high in comparison to use concentra
tions (1-10 mg/l) except for the polyamine quater
nary ammonium formulation . Ironically, that specif
ic formulation is also approved for use in municipal
water treating plants! All three types of chemicals
are expected to aggrega te on the surfaces of oil
droplets or so lid particles in fl otation ce lls and will


tend to be carried with the oil skimmings or froth
and be recycled to the oil streams. The concentra
tion of chemical in the effluent water will be sub
stantially reduced. In fact, if more oil or solids were
redispersed in the same wate r , ano ther dose of
chemical would be required to achieve separation
again. The concentration of chemical is apparently
too low to be effective. Aluminum and iron salts are
the more commonly used inorganic agents with
LCSO values (for the ions) of 10 and 21 ppm respec
tively for crustaceans4(p2Jll. Zinc salts are also used,
with LC50 values of 0.1-60 ppm fo r a number of
species4(p234l. Based on the relatively high LC50
values and the strong adherence to particles and oil
droplets, discharge concentrations for most will be
near or below their LCSOvalues.


Antifoam aquatic toxicity data were available for
two materials. The normal treating concentrations
0.2-2 ppm in water, 5-20 ppm in oil) are lower than
the LC50 concentrations fo r both of these fo rmula
tions. Toxici ty data were not available on the two
classes discussed earlier. It was pointed out, howev
er, that both the silicone and polyglycol ester generic
compounds do have applications in the food process
ing industries.


Surfactants used in offshore cleanup operations
are usually very similar chemically to those used in
household detergents and other industrial cleaning
formulations. The indicated LC50 values are mostly
above 50 ppm (Table 6) for the two primary generic
types. Since these materials are primarily used for
required housekeeping and maintenance purposes, it
is difficult to suggest a discharge co ncen trati on.
However, such uses are certainly Dot a continuous or
every day activity.


Paramn treating chemicals, both inhibitors and
solvents, would be expected to go with the oil. It is
unlikely that significant quanti ties would be carried
with the emuent water.


Trea tm e nt / To xicitv Su mm ary. Treatment
dosages, system dilution ratios, and LC50 val ues of
the various functional types of production treating
chemicals have been presented. The var iation of
each of these factors has been discussed. Table 8
has been prepared to tabulate these va r iables,
recognizing fully that it is a simpl istic, ge ne ra l
summary. The "discharge conc: is an es timated
concentration range in the discharge pipe. The top
group are all water solubl e and expected to be
primarily in the water phase. The biocides are the
only type where the discharge concentration is likely
to be above the LC50 va lues, and the n o nl y for
periodic short durations. The corrosion inhibitors
are the most co mplex type, as compounds and
formulations are made to be water soluble, oil solu
ble, or mixed solubility / dispersibility. The water
soluble compounds are most likely to resemble the
biocides chemically. These inhibitors are most likely







to be added to injection water or gas pipelines and
not be discharged to the ocean continuously. The oil
soluble corrosion inhibitors will be at or below the
LC50 value, except possibly for short periods after


Function Use Cone. Discha rge LC50
Type ppn Cone. pp1l ppn


Scale 3- 10 Normal 3-10 1200->12000
Inhib 5000 Squeeze 50-500 90% > 3000


Biocides 10-50 Normal 10-50 0.2 ->1 000
100-200 Slug 100-200 90% > 5


Reverse 1-25 Normal 0.5- 12 0.2- 15000
Break.ers 90% > 5


Surfactant ?? ?? 0.5-429
Cl eaners 90% > 5


Carras; on 10-20 \.later 5- 15 0.2-5, 90X>1
Inh ib 10-20 Oil 2·5 2-1000,


( 1) 5000 Squeeze 25- 100 90% > 5


ECTl.Jlslon SO oil 0. 4-4 4-40,
Breakers 90% >5


Para ff in 50·300 0.5-3 1.5-44
Inhib 90% > 3


( 1) "\Jater" ind icates a water soluble inhibitor,
not usually squeezed or sl ug. "OiLII is mostly
oil so luble . "Squeeze" is maximum concentra-
tion in returns after squeeze or batch.


Table 8. Rough Compar ison of Usage, Discharge,
and l eSO ( 96 hour ) Val ues.


squeeze or batch Lreatments. The predominantly 011


soluble emulsion breakers and paraffin inhibitors
will be at or below the LC50 values, except possibly
for short periods after squeeze or batch treatments.
The predominantly oil soluble emulsion breake rs
and paraffin inhibitors will be at or below their LC50
values in the discharged water.


Overall Consumpti on Estimate. Unfortunately,
data are not availab le on the total quant ity of these
vari ous treating chem.icals used in offshore opera
tions. Most of the operating companies apparently
do not summarize or report the amoun t of these
chemicals used in their operations. The chemical
supply com panies are not always sure where their
chemicals are actually being used . He nce, only
ro ugh est ima tes ca n be made for to tal chemical
usage.


Two of the pa rticipa ting operating co mp anies
determined usage of production treating chemicals
in their opera ti ons du ring 1988. As pointed out
earlier, distributiol\ of the chemicals between oil and
water streams is an educated guess by the operating
and chemical company specialists and the author.
These data are summarized in Table 9.


While the absolute and relative consumption of
the various types of treating chemicals will certainly
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vary between operating companies, the major uses
are probably indicated with reasonable accuracy. Of
the total est im ated 1988 usage, o nly abo ut 40%
(138,070 gal.) are expected to be water soluble, with
perhaps about a third actually go ing to the wate r
phase. Only about 7,828 gal. of the estimated usage
of 3,077,791 gal. are biocides, the chemical wi th
greatest potential risk to the environment.


A substantial fraction of the material going to the
water will be consumed in performing the specific
function, i.e., corrosion inhibitors adsorbing ooto
steel surfaces, scavenger reacting with oxygen, bio
cide reacting with bacterial cells, etc. Thus, the
overall fraction of treating chemical actually ending
up in the discharged water will be about 25% or less,
although the exact fraction is not known.


A total estimated 1988 chemical usage-for the
Gulf of Mexico is also shown in Table 9. The opera
tions covered by this specific data produced 8% of
the gas, 11% of the oil and 17% of the water from
7% of the wells in the Gulf of Mexico. Since it is not
obvious which percentage would be most appropri
ate for estimating the total usage, the average of the
four (11%) was used.


The total estimated vol um e of 3,077,791 gallons
of chemical purchased per yea r co rr es ponds to
about 8,432 gallons per day (gpd) . About 3,439 gpd


Production Treating Chemi cal Usage


O1EMlCAlS USED . os CAlLCI'olS


CQlI.PAN'l' , , SlJIlTOTAl TO TAL


NO . wel l S '" >0'
,.. ' 0.6 1.


000 prOd . _ gOY' '" '" I. .01 , 2 . 55.
CU prod . . .-sCFO .,.


'" ' .O'U , J . • 66
water prod . . "'QPY' , . 799 2 . " . J . 91J 2J . 0 29


FLNCTIQtIoI SOLUSlllTY EH l /IIoltea'
Sal e water ' 6 . • 76 " . 993 J2 . H. 295 . 2,a


Innlblt or 0 00 0 0 0 0


Cor r o s I on willer '" 5.9 9 . JOS ,. . a5. , J5 . OJ6
l nn l oltor 0 00 J6 . &&0 2S .090 6• . 97 0 590 . 6J6


hcter Icl de water '" 7 . 7 17 7 • a2& 71. 16.
000 0 ,., '" :2 . 227


ll.ev,c r se water •. 79 1 56 . 2'1ll 61 . 0&9 555 . J55
llreaker . et C 0 " 0 &. 660 a . 660 7& . 727


Oxygen water 0 0 0 0
Scaven ge r s 0 00 0 0 0 0


Surlac tan ts . wa ter 1'1 .290 2 .1 62 " . • 52 195 . 01 &
C l eaners 0 " 0 0 0 0


f lllU l s lon water 0 '" '" ) . 39 1
!Ueaker s 0 00 J• .7 1& 26 . 569 6 1. 2et 557 .1 55


parall i n water 0 0 0 0
con t ro l 000 5• . , .5 11 . l ao 65 . J25 59 J . &6.


Tota I water 46 .217 9 1. &5 J 13&.070 1.255 . 1&2
CtlCllIlca I s • 27 " " "


0" 125.7 . ) 74 . 7•• 200 . • &7 1 . &22 . 609


SO" 171.'160 166 . 597 JJ &. 557 J . 077 . 791


----~-~--~------------------_._._-------------------------------. lIQu i d l!r oduCt I on I n .. I I r Ions 01 93 l ions ' 01 year .
1.000 .000 ' 00 . 15 . JJO llIqOY ; ' 0 . 000 _QOY . ' 6 52 . 000 '00


Est I lIIJted lo r3 r chellliu l u sage UH.IIIICS comoal1 I es '
UUQC ... I ' " of to tal uuqe . " , text .


Table 9. Product ion Treat ing Ch em ica ls Use<!
i n the Gulf of Mexico during 1988.







goes into the water phase, with an even smaller
volume (estimated 2,100 gpd) actually being dis
charged to the Gulf of Mexico . This volume of
chemical is diluted with about 63,000,000 gpd of
produced water, for an average discharge concentra
tion of about 30 ppm. This total volume is distribut
ed through many widely scattered discharge points.


Gas Processing Chemicals. Data on consumption
of the gas processing chemicals were obtained from
two companies, which had very different processing
requirements. Company 1 processed very little gas
offshore, perhaps less than 10% of the 320,000
MMSCF produced in 1988. Their consumption of
6,316 gallons TEG and 17,652 gallons of methanol is
relatively low but meaningless without definition of
the quantities of gas actually treated. Company 2
consumed 52,833 gallons of TEG in dehydrating
90% of their 79,500 MMSCF gas, or 0.74
gallons / MMSCF. This averaged about 11
gallons/ day for each dehydration system, essentially
all of which carried over into the gas to shore. None
of their systems were changed out in 1988. Hydrate
inhibition required 370,049 gallons of methanol to
treat about 39,000 MMSCF, mostly during the
cooler part of the year. This treatment rate averages
just under 10 gallons/MMSCF.


It is not felt that the available data warrants any
estimation of total consumption of gas treating
chemicals. However, some significant observations
can be drawn from the Company 2 data. It is appar
ent that the TEG losses to the gas pose little envi
ronmental risk. Even if all the TEG were carried
into a proportionate amount of their produced
water, it would only amount to 28 ppm, far below
the LC50 of 10,000 ppm or more. Even the larger
volume of methanol amounts to only 357 ppm if all 
were dissolved in 49% of the produced water. Again
this average concentration is far below the LC50
values of 10,000 ppm or higher. Furthermore, a
substantial portion of the methanol will end' up in
the gas and oil phases, no t in the water. Since the
methanol concentration in the water must have been
in the percentage ranges to provide effective inhibi
tion, a high degree of dilution occurs prior to dis
charge. Obviously such generalizations and averages
can be misleading, but the gas treating and process
ing are rather uniformly scattered throughout the
Company 2 operations. It seems very unlikely that
the gas processing chemicals will pose a risk to the
environment, but use of methanol will require evalu
ation for platforms with little or no produced water
to.<Jilute the treated condensed water.


Stimulation and Workover Chemicals. Moore9
recently compiled a summary of well service activity
for the oil production industry in 1988. The survey
provided a breakdown as to types of activities and
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geographical area. While it is difficult to be sure
that the various classifications are consistent with
those used by the participants in this current survey,
Moore's data provides a solid basis for a reasonable
estimate of total chemical consumption. Pertinent
statistics from his summary are shown in Table 10.
As noted , the offshore Alaskan data were not
broken out.


It is apparent from Table 10 that over 80% of the
offshore wells in the US are in the Gulf of Mexico,
partial justification fo r the heavy emphasis of the
area in this report. About 2% of the wells are being
stimulated by acidizing each year , with another 2%
being completed or recompleted. Most of the artifi
ciallift repair work will be performed on gas lift
wells, which usually does not require pulling the
tubing or using brine kill fluids. Repair of tubulars
(1-2%) will require pulling the tubing, but mayor
may not require using kill fluids.


Acidizing chemical data were obtained from all
four companies covering at least part of their opera
tions (Table 11). The data covered operations of
1,666 wells in the Gulf of Mexico, or 16% of the
total wells. The 145 acid jobs represents 56% of the
total jobs reported by Moore. The 259 total jobs per
year corresponds to about five per week in the Gulf
of Mexico. The various concentrations and types of
acids were converted to the equivalent volume of


~ELL SERVICING ACTtVtTY


Gulf of Offshore Alaskaa
Mexico Cal j f.


Total \lells 10614 2090 355


StilTJJlation 259 28 3
(2. 4)b (1 .3) (1.6)


C~letions 162 36 30
(1.5) (1. 7J (8 .5 )


Artlf icial L i f t 1401 180 53
Install, Repai r (13.2) (8.6) (14 .9)


Tubular Repair 91 44 5
(0.9) (2.1) (1.4)


Tota l Jobs 1917 288 86
X 'Jells (18 .0) (13.8) (24.0)


Rec~letions, 320 24 3
Not included (3 . 0) (1. 1) (0.8)


a. Estimate only , based on 25% of wells and
service offshore~ Data not broken into
offshore/onshore categories.


b. Values i n parenthesis are percent of wel Ls
in region.


Table 10. Summary of Offshore Stimulation and
~orkover Activity in the u.S.







15% hydrochloric acid, based on available hydrogen
ion. The conversion did not take density differences
or chemical activity coefficients into consideration.


The total acid used in the Gulf in 1988 is esti
mated to range from 541,000 gal. based on number
of jobs to 1,890,000 gal. based on number of wells.
The average job was about 2,000 gal. Most of this
acid will have been reacted downhole, but some
small, unknown fraction will be discharged. Residu
al acidity is apparently not routinely measured by the
operators. This spent acid will be commingled with
produced water from other layers in that well and
further diluted with produced water from other wells
before it is discharged. The corrosion inhibitor
would be partially adsorbed in the formation as well
as being similarly diluted. It seems unlikely that
small amounts of remaining acidity, the corrosion
inhibitor, or the calcium and iron reaction products
would cause any adverse effect. Larger amounts of
unreacted acid could cause a significant temporary
pH shift in the vicinity of the discharge.


Workover nuid usage was less well defIned. The
distinction between drilling and workovers as de
fmed in this report does not necessarily match other
definitions in the industry. Records for the operat
ing companies apparently do not summarize the
quantities of brines used for either. In many in
stances the brines used are mixtures, so purchases of
specific materials may not be directly related to
volumes used. Furthermore, dry salts are often
added to purchased brines to make fine adjustments
to density or compensate for dilution by produced


ACIOIZING IN THE GULF OF MEXICO


COfTlXIny/ Area 1 2 3 4 Total


Nurber \Jells 358 386 600 322 1666
Ho. Ac i d Jobs 19 19 80 27 145
X Acidized 5.3 4.9 13.3 8.4 8. 7


Acids Used, equivalent gal . 15% HCl


Hydroch l od c 10741 46300 168000 4509 229550
Hydrofluoric 0 8363 61320 0 69683
Acet; c 0 3660 0 0 3660
Total Acid 10741 58323 229320 4509 302893
Average Job 565 3070 2867 167 2089


Table 11. Summary of Acids Used in StilTJJlation
in the Gulf of Mexico


water. Many wells only require seawater to contain
the pressure.


It is not felt that the data are sufficiently defined
to make any estimates of total consumption. Yet
some significant conclusions can be drawn from the
information submitted by three companies. Compa
ny 1 purchased only 44,683 galloos total brines for
their 358 wells, but noted that seawater was ade·
quate for most workovers. Company 2 provided
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data on amounts of purchased chemical and number
of johs (28 on 386 wells) involving the brines (Table
12). Company 3 provided estimates on the approxi
mate number and types of chemicals used for an
average size job (8400 gaL) in an average year (85
jobs on 600 wells); zinc salts had apparently only
been used on one or two wells in their entire operat
ing history.


The combined data for these three companies
indicate that more than 95% of the workover fluids
will be seawater, sodium chloride, or calcium chloride


C~ny 2 3


Brine us GaL. % Jobs %


Sodium/Potassium Chloride 498,960 57 57 67
Calcium Chloride 174,048 20 19 22
Calcium Bromide/Chloride 149,940 17 9 "Zinc/ CaLcium Bromide 54,054 6 <1 <1


Total 8n,002 100 85 100


Table 12. Summary of Data on Dense Brines Used
in the Gulf of Mexico


brines. Some potassium chloride or occasionall y
some ammonium chloride may be added to mini
mize clay swelling. The seawater already contains
about 19,000, 10,500, 380, and 65 ppm of chloride,
sodium, potassium and bromide ions respectively.
Thus only zinc or very high concentrations of bro
mide ions are of major concern. The zinc bromide
brines are used in very few wells, probably less than
1% overall, and are normally displaced and returned
to shore after com pletion operations are finished.
The brines containing calcium bromide are used
slightly more frequently, perhaps a few percent. Of
the additives that might be present in the brine, only
biocide seems likely to pose any significant risk.
Mixing with produced water from that well or other
wells will dilute the brines substantially prior to
discharge.


SUMMARY


Treating chemicals can be and are used for a
number of different purposes in offshore oil and gas
production operations. These chemicals are normal
ly only used in response to observed operational
problems. Required doses are usually minimized
based on results of monitoring programs and opera
tional results. Most of these chemicals are proprie
tary mixtures of complex compounds. Alternative
technology is being used in many instances when
appropriate, but chemical treating is often the only
effective approach.


Evaluation of pertinent data and practices indio
cate that ooly low concentrations of the productioo
treating chemicals in the produced water will nor-







mally be discharged. Many of the commonly used
chemicals are oil soluble, with perhaps only a fourth
of the total producti on treating chemicals used
actually ending up in the effluent water discharge
stream. Comparison of available aquatic toxici ty
data (96 hour LC50) and use concentrations indi
cates that most of the chemical concentrations in the
effluent stream will be at or below the LC50 values
prior to discharge to the ocean.


The gas treating chemicals are used at higher
concentrations. The dehydration chemicals are used
in closed systems and rarely reach the discharge
stream at all. Methanol used as a hydrate inhibitor
may be discharged with the produced water at
higher concentrations than the production treating
chemicals. However, the LC50 value is much higher.


Disposal of stimulation and workover fluids is
not a routine occurrence. Only about 9% of the
wells were acidized in 1988 in the Gulf of Mexico.
The acidizing chemicals conceptually could cause a
shortterm lowering of the pH near the discharge
point if substantial volumes of unspent acid are
discharged without neutrali za ti on . The dense
sodium and calcium brines used in workovers will
not pose a significant risk after even minor dilution.
The zinc bromide brines have the greatest potential
impact, but are not commonly used and are banned
from discharge. When displaced from a well, they
are returned to shore for cleanup and reuse. Aquat
ic toxicity information on the additives used in stimu
lation and workover fluids are very limited. Howev
er, it appears likely that most will have similar toxici
ties and use concentrations to the production treat
ing chemicals.
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APPENDIX B 
 


COMMENT NO. 33 
  







Copper  Ion Systems  
 


For the Prevention of Marine Growth on Submersible Pumps 
 


Installation and Maintenance 







How the Copper Ionizer Works  


Rectifier 
DC 


Power 


+ Positive 


Water In  Water Out  
  


Copper Anode 


Cu Cu 


Cu Cu 


Cu 


Cu 


Cu 


Cu 


Cu 


Cu 


 This is basically an electrolysis process. Electrical Current flows between the Copper Anode and Stainless 
Steel Tank we call a Contact Chamber. The Water flowing through the Contact Tank picks up the Copper Ions 
which is discharged below the Submersible Pump.  
This Copper laden water flowing over the pump prevents marine growth from attaching itself to the pump.   


We have found that a .05 – 1PPM level of copper is all that is required to prevent fouling 


Stainless Steel Contact Chamber 


- Negative 











Failure to Flush Sediment May Cause it to Short Out 
Internally and Cause a Failure or Sever Electrolysis of 
the Units Housing and Premature Anode Failure 







Examples of Internal Build Up 


Build Up on Walls of Contact Chamber 


As Part of the Electrolysis 
Process Copper will build up on 
the Inside of the Stainless Steel 
Contact Chamber 
Other Sediment and Build up 
comes from Organics in the 
Seawater 







This is Normal Build Up on the Anode 


Anode Assembly backed out 
Notice the sediment  


Copper Anode Images 







Flange Failure  


Failure to Flush Sediments from the Tank will cause severe electrolysis 
between the Flange and Anode or the Anode and Tank 
 
Below are two examples of Flange Failures 







Copper CHEMets® 
0 - 1 & 1 - 10 ppm 
 
1. Fill the sample cup to the 25 mL mark       
with the sample (fig 1). 
 
2. Place the CHEMet ampoule in the sample 
cup. Snap the tip by pressing the ampoule 
against the side of the cup. The ampoule 
will fill leaving a small bubble to facilitate 
mixing (fig 2). 
 
3. Mix the contents of the ampoule by 
inverting it several times, allowing the 
bubble to travel from end to end each 
time. Wipe all liquid from the exterior of 
the ampoule. Wait 2 minutes for color 
development. 
 
4. Use the appropriate comparator to 
determine the level of copper in the sample. 
If the color of the CHEMet ampoule is 
between two color standards, a 
concentration estimate can be made. 
 
a. Place the CHEMet ampoule, flat end 
downward into the center tube of the low 
range comparator. Direct the top of the 
comparator up toward a source of bright light while viewing 
from the bottom. Rotate the comparator until the color 
standard below the CHEMet ampoule shows the closest match 
 
b. Hold the high range comparator in a 
nearly horizontal position while standing 
directly beneath a bright source of light. 
Place the CHEMet ampoule between the 
color standards moving it from left to 
right along the comparator until the best 
color match is found  


Reorder Information Cat. No. 
Test Kit, complete . . . . . . . . . . . . . . . . . . . . . . . . . . . . K-3510 
Refill, 30 CHEMet ampoules . . . . . . . . . . . . . . . . . . . . R-3510 
Sample Cup, 25 mL, package of six . . . . . . . . . . . . . . . A-0013 
Comparator, 0-1 ppm . . . . . . . . . . . . . . . . . . . . . . . . . C-3501 
Comparator, 1-10 ppm . . . . . . . . . . . . . . . . . . . . . . . . C-3510 
CHEMetrics, Inc., 4295 Catlett Road, Calverton, VA 20138-0214 
U.S.A. 
Phone: (800) 356-3072; Fax: (540) 788-4856; E-Mail: 
orders@chemetrics.com 
www.chemetrics.com Jan. 07, Rev. 5 


Testing for Copper PPM Level  


Copper PPM Level is Between 2-3 PPM  
Need to adjust Amperage Setting so that PPM 
Level is between .5 and 1 PPM 


Example of Copper Test Reading 







 
 BASIC OPERATING INSTRUCTIONS FOR  
RK19 SOLID STATE CONTROL RECTIFIERS  
CURRENT LIMIT  
 
MANUAL OPERATION  
 
1. Auto - Manual switch must be in manual position.  
2. Link bars must be in lowest setting.  
3. Turn rectifier on.  
4. Observe output. Adjust link bars to desired output.  
 
NOTE: Solid state controls have no effect in manual mode and need not be adjusted. Solid state printed circuit boards may be 
removed for inspection or repair in manual mode. Unit will remain operational.  
 
 
CURRENT LIMIT - CONSTANT CURRENT OPERATION  
 
NOTE:  
The CURRENT LIMIT is factory set at rated output of rectifier. If different current limit is desired then proceed with the following 
steps.  
 
1. With the Auto-Manual Control switch in the Manual position, increase link bars to obtain a current output slightly higher than 
required, but still within the rating of the rectifier.  
2. Turn Rectifier OFF and adjust CURRENT LIMT knobs fully clockwise.  
3. Place the Auto-Manual switch in the AUTO mode.  
4. Turn Rectifier on. Output should return to the output as adjusted in step one above.  
5. Adjust CURRENT LIMIT control counter clockwise (decrease) to desired current output. Rectifier will maintain this current 
setting with nominal circuit resistance changes. If there is an extreme change in external load circuit resistance, link bars may need 
to be at a higher setting to maintain the preset current. Constance current operation is a function of the current limit feature of 
this unit  







TROUBLE SHOOTING HINTS  
 
NOTE: A wiring diagram for use by experienced personnel is provided. Only experienced electrical personnel should attempt 
location and repair of electrical difficulties, should they occur. Some symptoms of elementary trouble and the possible remedy are 
as follows:  
 
1. NO D.C. CURRENT OR D.C. VOLTAGE OUTPUT.  
CHECK: A.C. overload protection for blown fuses or tripped breaker. Check A.C. power supply.(Is desired potential maintained?) If 
desired potential is maintained then unit has automatically cut back output of rectifier to maintain potential.  
 
2. D.C. VOLTAGE BUT NO D.C. CURRENT READING.  
CHECK: D.C. ammeter. Check D.C. connections and external D.C. circuit for electrical continuity.  
 
3. D.C. CURRENT READING BUT NO D.C. VOLTAGE READINGS.  
CHECK: Check D.C. voltmeter.  
 
4. MAXIMUM RATED D.C. VOLTAGE CANNOT BE ATTAINED.  
CHECK: A.C. line voltage. Check link bar adjustments for maximum.  
Check accuracy of D.C. voltmeter. Check that unit is not operating against a preset voltage and or current limit.  
 
5. MAXIMUM RATED D.C. CURRENT CANNOT BE ATTAINED.  
CHECK: Load resistance of external D.C. circuit. Check that unit is not operating against a preset voltage and or current limit.  
 
6. REFERENCE METER PEGGED FULL SCALE AND NO D.C. OUTPUT.  
CHECK: Electrode and Structure connections and external reference circuit for electrical continuity.  
 
NOTE: Give model and serial numbers when writing or calling Universal Rectifiers Inc. in reference to this rectifier.  
 
 
 
 
 







Craig Clements 


Belle Chasse, La 


Phone: 504-392-2600 


For Parts and Service 


For Technical Information 
Scott Reppel 
Lead Principal Investigator  
Chevron USA 
Eastern Gulf of Mexico 
Harvey Office 
Phone: 504-263-6890  
Cell: 504-289-1701    


Replacement Anodes and Parts or for Shop Repair 


Rectifier Parts   
 
Universal Rectifiers, Inc.  
P.O. Box 1640 
1631 Cottonwood School Rd. 
Rosenberg, Texas 77471 
(281) 342-8471 - (281) 342-0292 Fax: 
www.universalrectifiers.com  
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COMMENT NO. 33 
  







Ion Pipe Dia Critical Collection Copper Ion analysis


Area & Block Treatment (in) Dilution (%) Date NOEC LOEC Pass/Fail NOEC LOEC Pass/Fail (mg/L) Comment


Mobile 904 AQ Cu 6 1.48 06/09/14 5.92 >5.92 P 5.92 >5.92 P 0.5
Copper Ion treatment only


EPA Region 4/7-Day NOEC testing


Mobile 904 AQ Cu 6 1.48 08/04/14 5.92 >5.92 P 5.92 >5.92 P 0.99
Copper Ion treatment only


EPA Region 4/7-Day NOEC testing


Mobile 904 AQ Cu 6 1.48 10/27/14 5.92 >5.92 P 5.92 >5.92 P Not measured
Copper Ion treatment only


EPA Region 4/7-Day NOEC testing


Mobile 904 AQ Cu 6 1.48 01/05/15 5.92 >5.92 P 5.92 >5.92 P Not measured
Copper Ion treatment only


EPA Region 4/7-Day NOEC testing


Mobile 904 AQ Cu 6 1.48 07/13/15 5.92 >5.92 P 2.96 5.92 P Not measured
Copper Ion treatment only


EPA Region 4/7-Day NOEC testing


Mobile 904 AQ Cu 6 1.48 01/11/16 5.92 >5.92 P 5.92 >5.92 P


Mobile 904 AQ Cu 6 1.48 06/15/16 2.96 5.92 p 5.92 >5.92 P


Mobile 904 AQ Cu 6 1.48 09/01/16 5.92 >5.92 p 5.92 >5.92 P


Mobile 904 AQ Cu 6 1.23 03/09/17 4.92 >4.92 p 4.92 >4.92 p


Mobile 916 AP Cu 2 0.29 01/13/14 1.16  >1.16 P 1.16  >1.16 P Not measured
Copper Ion treatment only


EPA Region 4/7-Day NOEC testing


Mobile 916 AP Cu 2 0.29 04/07/14 1.16  >1.16 P 1.16  >1.16 P Not measured
Copper Ion treatment only


EPA Region 4/7-Day NOEC testing


Mobile 916 AP Cu 2 0.29 06/17/14 1.16  >1.16 P 1.16  >1.16 P Not measured
Copper Ion treatment only


EPA Region 4/7-Day NOEC testing


Mobile 916 AP Cu 2 0.29
07/14/14


07/28/14
1.16  >1.16 P 1.16  >1.16 P BDL


Copper Ion treatment only


EPA Region 4/7-Day NOEC testing


Mobile 916 AP Cu 2 0.29 01/05/15 1.16  >1.16 P 1.16  >1.16 P Not measured
Copper Ion treatment only


EPA Region 4/7-Day NOEC testing


Mobile 916 AP Cu 2 0.29 07/13/15 1.16  >1.16 P 1.16  >1.16 P Not measured
Copper Ion treatment only


EPA Region 4/7-Day NOEC testing


Mobile 916 AP Cu 2 0.29 01/11/16 1.16  >1.16 P 1.16  >1.16 P


Mobile 916 AP Cu 2 0.29 06/15/16 1.16  >1.16 P 1.16  >1.16 P


Mobile 916 AP Cu 2 0.29 09/01/16 1.16  >1.16 P 1.16  >1.16 P


MP 142 C Cu 3 12.4 12/25/13 49.6  >49.6 P 49.6  >49.6 P Not measured Copper Ion treatment only


MP 142 C Cu 3 12.4 01/14/14 49.6  >49.6 P 49.6  >49.6 P Not measured Copper Ion treatment only


MP 144 A Cu 3 12.4 12/25/13 24.8  49.6 P 12.4 24.8 P Not measured Copper Ion treatment only


MP 144 A Cu 3 12.4 01/14/14 49.6  >49.6 P 49.6  >49.6 P Not measured Copper Ion treatment only


MP 300 B Cu 3 12.4 12/25/13 49.6  >49.6 P 49.6  >49.6 P Not measured Copper Ion treatment only


MP 300 B Cu 3 12.4 01/14/14 49.6  >49.6 P 49.6  >49.6 P Not measured Copper Ion treatment only


MP 42 M Cu 2 11.2 01/26/14 11.2 22.4 P 22.4 44.8 P Not measured Copper Ion treatment only


MP 42 M Cu 2 11.2 04/15/14 44.8  >44.8 P 44.8  >44.8 P Not measured Copper Ion treatment only


MP 42 M Cu 2 11.2 05/13/14 44.8  >44.8 P 44.8  >44.8 P BDL Copper Ion treatment only


MP 42 M Cu 2 11.2 06/03/14 44.8  >44.8 P 44.8  >44.8 P BDL Copper Ion treatment only


MP 42 M Cu 2 11.2 07/01/14 44.8  >44.8 P 44.8  >44.8 P BDL Copper Ion treatment only


MP 42 M Cu 2 11.2 08/05/14 44.8  >44.8 P 44.8  >44.8 P BDL Copper Ion treatment only


MP 42 M Cu 2 11.2 09/02/14 22.4 44.8 P 22.4 44.8 P BDL Copper Ion treatment only


MP 42 M Cu 2 11.2 10/15/14 11.2 22.4 P 11.2 22.4 P Not measured Copper Ion treatment only


MP 42 M Cu 2 11.2 11/12/14 44.8 >44.8 P 44.8 >44.8 P Not measured Copper Ion treatment only


MP 42 M Cu 2 11.2 12/11/14 44.8 >44.8 P 44.8 >44.8 P Not measured Copper Ion treatment only


MP 42 M Cu 2 11.2 01/06/15 11.2 22.4 P 11.2 22.4 P Not measured Copper Ion treatment only


MP 42 M Cu 2 11.2 02/03/15 44.8 >44.8 P 44.8 >44.8 P Not measured Copper Ion treatment only


MP 42 M Cu 2 11.2 03/01/16 44.8 >44.8 P 44.8 >44.8 P


SMI 236 A Cu 2 11.2 12/16/13 44.8 >44.8 P 44.8 >44.8 P Not measured Copper Ion treatment only


SMI 236 A Cu 2 11.2 01/21/14 44.8 >44.8 P 44.8 >44.8 P Not measured Copper Ion treatment only


SMI 236 A Cu 2 11.2 04/08/14 44.8  >44.8 P 44.8  >44.8 P Not measured Copper Ion treatment only


SMI 236 A Cu 2 11.2 05/06/14 44.8  >44.8 P 44.8  >44.8 P Not measured Copper Ion treatment only


SMI 236 A Cu 2 11.2 06/03/14 44.8  >44.8 P 44.8  >44.8 P BDL Copper Ion treatment only


SMI 236 A Cu 2 11.2 07/08/14 44.8  >44.8 P 22.4 44.8 P BDL Copper Ion treatment only


SMI 236 A Cu 2 11.2 08/05/14 44.8 >44.8 P 44.8 >44.8 P BDL Copper Ion treatment only


SMI 236 A Cu 2 11.2 11/25/14 11.2 22.4 P 22.4 44.8 P BDL Copper Ion treatment only


SMI 236 A Cu 2 11.2 12/09/14 44.8 >44.8 P 44.8  >44.8 P Not measured Copper Ion treatment only


SMI 236 A Cu 2 11.2 01/06/15 44.8 >44.8 P 44.8 >44.8 P Not measured Copper Ion treatment only


M. bahia SurvivalM. beryllina Survival







SMI 236 A Cu 2 11.2 02/03/15 44.8 >44.8 P 44.8 >44.8 P Not measured Copper Ion treatment only


SMI 236 A Cu 2 11.2 03/03/15 44.8 >44.8 P 44.8 >44.8 P Not measured Copper Ion treatment only


SMI 236 A Cu 2 11.2 01/05/16 44.8 >44.8 P 44.8 >44.8 P


SMI 236 A Cu 1.5 11.2 01/10/17 44.8 >44.8 P 44.8 >44.8 P


SMI 236 A Cu 1.5 11.2 03/28/17 44.8 >44.8 P 44.8 >44.8 P


ST 151 P1 Cu 2 12.4 01/16/14 49.6  >49.6 P 49.6  >49.6 P Not measured Copper Ion treatment only


ST 37 J Cu >6 14 09/16/15 56 >56 P 56 >56 P Not measured Copper Ion treatment only


ST 37 J Cu >6 14 10/12/15 56 >56 P 56 >56 P


ST 37 J Cu >6 14 11/04/15 56 >56 P 56 >56 P


ST 37 J Cu >6 14 12/17/15 56 >56 P 56 >56 P


ST 37 J Cu >6 14 03/02/16 56 >56 P 56 >56 P


ST 37 J Cu >6 14 05/12/16 56 >56 P 56 >56 P


ST 52 A Cu 2 12.4 01/15/14 49.6  >49.6 P 49.6  >49.6 P Not measured Copper Ion treatment only


ST 52 A Cu 2 11.2 04/08/14 22.4  44.8 P 11.2  22.4 P Not measured Copper Ion treatment only


ST 52 A Cu 2 11.2 07/10/14 44.8 >44.8 P 22.4 44.8 P Not measured Copper Ion treatment only


ST 52 A Cu 2 11.2 10/16/14 44.8 >44.8 P 44.8 >44.8 P Not measured Copper Ion treatment only


ST 52 A Cu 2 11.2 02/05/15 44.8 >44.8 P 44.8 >44.8 P Not measured Copper Ion treatment only


ST 52 A Cu 2 11.2 02/10/16 44.8 >44.8 P 44.8 >44.8 P


VK 900 A Cu 3 12.4 01/22/14 49.6  >49.6 P 49.6  >49.6 P Not measured Copper Ion treatment only


WD 109 A Cu 3 12.4 12/30/13 49.6  >49.6 P 49.6  >49.6 P Not measured Copper Ion treatment only


WD 109 A Cu 3 12.4 01/22/14 49.6  >49.6 P 49.6  >49.6 P Not measured Copper Ion treatment only


GC 338 (Front Runner) Cu & Al 16 20 01/16/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC 338 (Front Runner) Cu & Al 16 20 02/13/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC 338 (Front Runner) Cu & Al 16 20 03/06/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC 338 (Front Runner) Cu & Al 16 20 04/24/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC 338 (Front Runner) Cu & Al 16 20 05/20/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC 338 (Front Runner) Cu & Al 16 20 06/10/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC 338 (Front Runner) Cu & Al 16 20 07/08/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC 338 (Front Runner) Cu & Al 16 20 08/13/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC 338 (Front Runner) Cu & Al 16 20 09/18/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC 338 (Front Runner) Cu & Al 16 20 10/28/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC 338 (Front Runner) Cu & Al 16 20 11/05/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC 338 (Front Runner) Cu & Al 16 20 12/09/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC 338 (Front Runner) Cu & Al 16 20 11/18/15 80 >80 P 80 >80 P


GC 338 (Front Runner) Cu & Al 16 20 11/22/16 80 >80 P 80 >80 P


MC 736 (Thunder Hawk) Cu & Fe 14 20 01/15/14 80 >80 P 80 >80 P Not measured Copper and Iron Ions


MC 736 (Thunder Hawk) Cu & Fe 14 20 02/13/14 80 >80 P 80 >80 P Not measured Copper and Iron Ions


MC 736 (Thunder Hawk) Cu & Fe 14 20 03/06/14 80 >80 P 80 >80 P Not measured Copper and Iron Ions


MC 736 (Thunder Hawk) Cu & Fe 14 20 04/24/14 80 >80 P 80 >80 P Not measured Copper and Iron Ions


MC 736 (Thunder Hawk) Cu & Fe 14 20 05/20/14 80 >80 P 80 >80 P Not measured Copper and Iron Ions


MC 736 (Thunder Hawk) Cu & Fe 14 20 06/10/14 80 >80 P 80 >80 P Not measured Copper and Iron Ions


MC 736 (Thunder Hawk) Cu & Fe 14 20 07/08/14 80 >80 P 80 >80 P Not measured Copper and Iron Ions


MC 736 (Thunder Hawk) Cu & Fe 14 20 08/11/14 80 >80 P 80 >80 P Not measured Copper and Iron Ions


MC 736 (Thunder Hawk) Cu & Fe 14 20 09/11/14 80 >80 P 80 >80 P Not measured Copper and Iron Ions


MC 736 (Thunder Hawk) Cu & Fe 14 20 10/09/14 80 >80 P 80 >80 P Not measured Copper and Iron Ions


MC 736 (Thunder Hawk) Cu & Fe 14 20 11/06/14 80 >80 P 80 >80 P Not measured Copper and Iron Ions


MC 736 (Thunder Hawk) Cu & Fe 14 20 12/03/14 80 >80 P 80 >80 P Not measured Copper and Iron Ions


MC 736 (Thunder Hawk) Cu & Fe 14 20 11/19/15 80 >80 P 80 >80 P


MC 736 (Thunder Hawk) Cu & Fe 8 20 08/26/16 40 80 P 20 40 P


AT618 Cu 5.9 23 10/28/14 92 >92 P 92 >92 P Not measured Copper Ion treatment only


AT618 Cu&Al 11.8 20 10/28/14 40 80 P 80 >80 P Not measured Copper and Aluminum Ions


AT618 Cu&Al 17.7 14 10/28/14 56 >56 P 56 >56 P Not measured Copper and Aluminum Ions


AT618 Cu 5.9 23 11/07/14 92 >92 P 92 >92 P Not measured Copper Ion treatment only


AT618 Cu&Al 9.8 20 11/07/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


AT618 Cu&Al 17.7 14 11/07/14 64 >64 P 64 >64 P Not measured Copper and Aluminum Ions


GC610 Cu&Al 9.8 20 11/20/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC610 Cu 5.9 23 11/20/14 92 >92 P 92 >92 P Not measured Copper Ion treatment only


GC610 Cu 9.8 20 11/20/14 80 >80 P 80 >80 P Not measured Copper Ion treatment only


GC653 Cu 20 20 12/01/14 80 >80 P 80 >80 P Not measured Copper Ion treatment only


GC653 Cu 5.9 23 12/29/14 92 >92 P 92 >92 P Not measured Copper Ion treatment only


GC653 Cu&Al 9.8 20 12/29/14 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC610 Cu 9.8 20 01/28/15 80 >80 P 80 >80 P Not measured Copper Ion treatment only


GC610 Cu&Al 5.9 23 01/28/15 92 >92 P 92 >92 P Not measured Copper and Aluminum Ions


GG610 Cu 5.91 23 02/26/15 92 >92 P 92 >92 P Not measured Copper Ion treatment only


GC653 Cu&Al 11.81 20 02/26/15 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC653 Cu 4.5 23 03/25/15 92 >92 P 92 >92 P Not measured Copper Ion treatment only







GC653 Cu&Al 10 20 03/25/15 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC653 Cu 4.5 23 04/01/15 90 >92 P 92 >92 P Not measured Copper Ion treatment only


GC653 Cu&Al 10.7 20 04/01/15 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC653 Cu 11.8 20 04/01/15 80 >80 P 80 >80 P Not measured Copper Ion treatment only


GC609 Cu&Al 11.8 20 04/28/15 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC609 Cu&Al 17.7 24.6 04/28/15 98.4 >98.4 P 98.4 >98.4 P Not measured Copper and Aluminum Ions


GC609 Cu 11.8 20 04/28/15 80 >80 P 80 >80 P Not measured Copper Ion treatment only


GC609 Cu&Al 17.7 24.6 05/31/15 98.4 >98.4 P 98.4 >98.4 P Not measured Copper and Aluminum Ions


GC609 Cu 5.91 23 05/31/15 92 >92 P 92 >92 P Not measured Copper Ion treatment only


GC609 Cu&Al 9.84 20 05/31/15 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC609 Cu&Al 17.72 20 06/01/15 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC609 Cu&Al 17.7 24.6 06/01/15 98.4 >98.4 P 98.4 >98.4 P Not measured Copper and Aluminum Ions


GC609 Cu 5.91 23 06/01/15 92 >92 P 92 >92 P Not measured Copper Ion treatment only


GC609 Cu 6 23 07/01/15 92 >92 P 92 >92 P Not measured Copper Ion treatment only


GC609 Cu&Al 12 20 07/01/15 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC609 Cu&Al 12 20 07/01/15 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC609 Cu 5.91 23 08/05/15 92 >92 P 92 >92 P Not measured Copper Ion treatment only


GC609 Cu&Al 17.72 20 08/05/15 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


GC609 Cu&Al 17.72 20 08/05/15 80 >80 P 80 >80 P Not measured Copper and Aluminum Ions


BDL- Below Detection limit (<0.01 mg/L)
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Tiered Intake Velocity Monitoring Methodology Justification 


The Offshore Operators Committee (OOC) commissioned CK Associates (CK) to evaluate if the velocity 
monitoring frequency, proscribed for CWIS (intakes) by GMG290000, could be reduced from daily to a 
lesser frequency while remaining protective of species subject to impingement mortality (IM).   


CK evaluated one year of data (2015) from six separate CWIS, located in the GOM, for analysis.  The 
intake velocity data are presented on Figure 1.  The data presented in Figure 1 show a range of intake 
velocities measured throughout the year with a minimum velocity equal to 0.02 ft/s, a maximum intake 
velocity equal to 0.45 ft/s and a mean intake velocity equal to 0.172 ft/s (excluding days of zero intake 
flow).  Gaps in the plots indicate days for which the intake was not operating.  Each of the six CWIS 
maintained intake velocities below the 0.5 ft/s regulatory threshold (zero exceedances) during the 
calendar year.  There is no general trend of increasing velocity for the intakes as a whole.  Intake 
velocities tend to increase and decrease randomly due to fluctuating cooling water needs rather than an 
accumulation of biomass blocking the screens. 


The daily intake velocities were converted to rates-of-change in intake velocity for this analysis.  The 
results are presented as an individual value plot on Figure 2 and represent 1,290 individual velocity 
monitoring events.  Two criteria were used to create the rate-of-change results.  Missing data are 
omitted for purposes of the analysis (not assumed to be zero); any rate-of-change requires two 
consecutive non-zero velocity measurements.  This analysis resulted in 1,290 data points upon which 
the remainder of the analysis is based.  The data show a minimum rate-of-change in intake velocity 
equal to -0.14 (ft/s)/day, a mean of 0.00 (ft/s)/day, and a maximum of 0.20 (ft/s)/day. 


An ANOVA was used to determine if any individual intake differed statistically from the others based on 
rates-of-change.  Interval plots for each intake can be found on Figure 3.  No statistically significant 
differences in rates-of-change were identified for any intake (P < 0.05).  Individual comparison plots 
using Tukey’s Method can be found on Figure 4. 


The rate-of-change data were combined for all subsequent analyses because they do not differ 
statistically.  The combined data set is plotted as a histogram with a normal distribution overlain on 
Figure 5.  The data are approximately normal.  However, the spread of the data is less than would be 
expected of a perfectly normal distribution.  Therefore, the normal distribution will provide conservative 
estimates of mean rates-of-change throughout the remainder of the analysis. 


As shown on Figure 5, the mean rate-of-change in intake velocity for the combined data set is equal to 
0.00004651 (ft/s)/day with a standard deviation equal to 0.01073 (ft/s)/day.  These values were used to 
calculate the upper 95th percentile value for mean velocity increase over 1 day, 30 days, and 90 days.  
The results can be found in Table 1.  Based on this analysis, a given intake will exhibit an increase in 
velocity equal to 0.115 ft/s or less during any 30-day period at the 95% confidence level.  A given intake 
will exhibit an increase in velocity equal to 0.200 ft/s or less during any 90-day period at the 95% 
confidence level. 
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Table 1: Velocity increase for intakes as a function of days between velocity monitoring events. 


Interval Between Consecutive 
Velocity Monitoring Events 


(days) 


Upper 95% Confidence Interval 
for Daily Average Velocity 


Increase (ft/s)/day 


Upper 95% Confidence Interval 
for Velocity Increase during the 


Interval (ft/s) 
1 0.021 0.021 


30 0.00384 0.115 
90 0.00222 0.200 


 


The information found in Table 1 was used to develop a tiered velocity monitoring frequency that is 
equally protective of species that are susceptible to IM as the current daily velocity monitoring 
requirement proscribed in the GMG290000. 


Table 2: Tiered intake velocity monitoring frequency based on most-recent intake velocity monitoring data. 


If the most recently 
reported intake velocity 


was: (ft/s) 


Interval between most 
recent velocity 


monitoring event, and 
next monitoring event 


(days) 


95% Velocity at the end of 
the interval 


Proposed Permit 
Monitoring 
Frequency 


<0.300 90 <0.300 + <0.200 = <0.500 Quarterly 
0.300 – 0.384 30 <0.384 + <0.115 = <0.500 Monthly 


>0.384 1 <0.500 Daily 
 


The following points summarize the arguments in support of the tiered intake velocity monitoring 
frequency approach: 


• Of the six intakes included in this evaluation, zero exceeded the 0.5 ft/s intake velocity threshold 
during 2015 (Figure 1); 


• Intake velocity does not monotonically increase over time (Figure 1); 
• There is no statistically significant difference in rate-of-change for intake velocity across the six 


intakes included in the study (P < 0.05).  Therefore a general approach to all intakes, as opposed 
to a site-specific monitoring methodology, is appropriate (Figures 2 – 5); and 


• The tiered approach presented in Table 2 ensures that intake velocity measurements will be 
made prior to exceeding the 0.5 ft/s regulatory threshold.  Therefore, the tiered velocity 
monitoring frequency is equally protective of species susceptible to IM as is the current daily 
intake velocity monitoring requirement proscribed in the GMG290000. 
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Figure 1: Daily Intake Velocity 
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Figure 2: Individual Value Plot of Daily Changes in Intake Velocity
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Figure 3: Interval Plot of Intake 1, Intake 2, ...
95% CI for the Mean


The pooled standard deviation is used to calculate the intervals.







6 


 


 


Intake 6 - Intake 5
Intake 6 - Intake 4
Intake 5 - Intake 4
Intake 6 - Intake 3
Intake 5 - Intake 3
Intake 4 - Intake 3
Intake 6 - Intake 2
Intake 5 - Intake 2
Intake 4 - Intake 2
Intake 3 - Intake 2
Intake 6 - Intake 1
Intake 5 - Intake 1
Intake 4 - Intake 1
Intake 3 - Intake 1
Intake 2 - Intake 1


0.00500.00250.0000-0.0025-0.0050


If an interval does not contain zero, the corresponding means are significantly different.


Figure 4: Tukey Simultaneous 95% CIs
Difference of Means for Intake 1, Intake 2, ...
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July 9, 2014      Sent Via Email 
 
Chevron USA 
17000 Katy Freeway 
Houston, TX 77094 
Attn: Ms. Kathy Dahl 
 
Re: Second Quarter 2014 Entrainment Monitoring Report for the Chevron Jack and St. 


Malo Floating Production Unit 
 CK Project No. 10726 
 
Dear Ms. Dahl: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the second quarter 2014 entrainment monitoring event for intake water collected 
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a new fixed facility, for which construction was 
commenced after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for 
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and 
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction 
Point Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of 
Mexico (GMG290000) (general permit).   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 14:15 on June 27, 2014 and lasted until 14:15 on June 28, 2014.  
The EMD was operated continuously during the sampling period at a flow rate of 13.2 gallons 
per minute resulting in an entrainment sample volume of 19,000 gallons.  Sample collection 
data are summarized in Table 1.  Upon sampling termination, the screen was removed from the 
EMD and washed of entrained particles into sample jars containing 10% buffered formalin.  The 
sample jars were packed in an ice chest and shipped to CK for processing and species 
identification by a fisheries biologist. 
 
 







 
Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate accounts to 
zero eggs/larvae per cubic meter and approximately zero species of concern entrained per day.  
A summary of the entrained species of concern is included in Table 2.  Entrained organisms that 
were not listed as species of concern, but that were found in the entrainment samples included 
copepods, decapods, chaetognatha, and various phytoplankton.  These organisms should not 
be included as part of the discharge monitoring report submittal because they do not represent 
species of commercial, recreational, or forage concern. 
 
Conclusions 
 
Based on the analysis of the entrainment monitoring samples, engineering controls installed at 
the JSM FPU CWIS have successfully minimized the potential for environmental damage due to 
entrainment in the facility CWIS. 
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at Chad.Cristina@C-KA.com. 
 
Sincerely yours, 
CK Associates 


 
Chad M. Cristina Ph.D., P.E. 
Senior Environmental Engineer 
 
 
Attachments: As referenced 







Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year 
Start Date and 


Time 
Stop Date and 


Time 
Flow Rate 
(gal/min) 


Sample 
Volume (MG) 


Collection 
Method 


2 2014 6/27/2014 14:15 
6/28/2014 


14:25 13.2 0.019 
24-hr 


Continuous 


 
 
 
 
 
 
 


Table 2 
Entrainment Summary by Quarter 


Quarter Year Species/Family 
Total 


Collected 


Sample 
Volume 


(MG) 


Total # 
Entrained1 


2 2014 Thunnus albacares(yellowfin tuna) 0 0.019 0 


2 2014 Lutjanus campechanus(red snapper) 0 0.019 0 


2 2014 Total 0 0.019 0 


1
 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 


MGD for a 91-day quarter 
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September 18, 2014    Sent Via Email 
 
Chevron USA 
17000 Katy Freeway 
Houston, TX 77094 
Attn: Ms. Kathy Dahl 
 
Re: Third Quarter 2014 Entrainment Monitoring Report for the Chevron Jack and St. Malo 


Floating Production Unit 
 CK Project No. 10726 
 
Dear Ms. Dahl: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the third quarter 2014 entrainment monitoring event for intake water collected 
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a new fixed facility, for which construction was 
commenced after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for 
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and 
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction 
Point Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of 
Mexico (GMG290000) (general permit).   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 03:00 on August 4, 2014 and lasted until 03:00 on August 5, 
2014.  The EMD was operated continuously during the sampling period at a flow rate of 13.2 
gallons per minute resulting in an entrainment sample volume of 19,000 gallons.  Sample 
collection data are summarized in Table 1.  Upon sampling termination, the screen was 
removed from the EMD and washed of entrained particles into sample jars containing 10% 
buffered formalin.  The sample jars were packed in an ice chest and shipped to CK for 
processing and species identification by a fisheries biologist. 
 
 







Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate accounts to 
zero eggs/larvae per cubic meter and approximately zero species of concern entrained per day.  
A summary of the entrained species of concern is included in Table 2.  Entrained organisms that 
were not listed as species of concern, but that were found in the entrainment samples included 
copepods, decapods, chaetognatha, and various phytoplankton.  These organisms should not 
be included as part of the discharge monitoring report submittal because they do not represent 
species of commercial, recreational, or forage concern. 
 
Conclusions 
 
Based on the analysis of the entrainment monitoring samples, engineering controls installed at 
the JSM FPU CWIS have successfully minimized the potential for environmental damage due to 
entrainment in the facility CWIS. 
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at Chad.Cristina@C-KA.com. 
 
Sincerely yours, 
CK Associates 


 
Chad M. Cristina Ph.D., P.E. 
Senior Environmental Engineer 
 
 
Attachments: As referenced 







Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year Start Date and 
Time 


Stop Date and 
Time 


Flow Rate 
(gal/min) 


Sample 
Volume (MG) 


Collection 
Method 


3 2014 8/4/2014 03:00 8/5/2014 03:00 13.2 0.019 
24-hr 


Continuous 
 
 
 
 
 
 


Table 2 
Entrainment Summary by Quarter 


Quarter Year Species/Family Total 
Collected 


Sample 
Volume 


(MG) 


Total # 
Entrained1 


3 2014 Thunnus albacares(yellowfin tuna) 0 0.019 0 
3 2014 Lutjanus campechanus(red snapper) 0 0.019 0 
3 2014 Total 0 0.019 0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter. 
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December 29, 2014    Sent Via Email 
 
Chevron USA 
17000 Katy Freeway 
Houston, TX 77094 
Attn: Ms. Kathy Dahl 
 
Re: Fourth Quarter 2014 Entrainment Monitoring Report for the Chevron Jack and St. 


Malo Floating Production Unit 
 CK Project No. 10726 
 
Dear Ms. Dahl: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the fourth quarter 2014 entrainment monitoring event for intake water collected 
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a new fixed facility, for which construction was 
commenced after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for 
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and 
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction 
Point Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of 
Mexico (GMG290000) (general permit).   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 03:00 on August 4, 2014 and lasted until 03:00 on August 5, 
2014.  The EMD was operated continuously during the sampling period at a flow rate of 13 
gallons per minute resulting in an entrainment sample volume of 19,000 gallons.  Sample 
collection data are summarized in Table 1.  Upon sampling termination, the screen was 
removed from the EMD and washed of entrained particles into sample jars containing 10% 
buffered formalin.  The sample jars were packed in an ice chest and shipped to CK for 
processing and species identification by a fisheries biologist. 
 
 







Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero species of concern entrained per day.  A summary of 
the entrained species of concern is included in Table 2.  Entrained organisms that were not 
listed as species of concern, but that were found in the entrainment samples included 
polychaets, pteropods, copepods, chaetognaths, amphipods, and five fish species.  None of 
these organisms should not be included as part of the discharge monitoring report submittal 
because they do not represent species of commercial, recreational, or forage concern. 
 
Conclusions 
 
Zero organisms of commercial, recreational, or forage concern were identified in entrainment 
samples collected from the JSM FPU during its first three calendar quarters of entrainment 
monitoring.  Based on the analysis of the entrainment monitoring samples, engineering controls 
installed at the JSM FPU CWIS have successfully minimized the potential for environmental 
damage due to entrainment in the facility CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at Chad.Cristina@C-KA.com. 
 
Sincerely yours, 
CK Associates 


 
Chad M. Cristina Ph.D., P.E. 
Senior Environmental Engineer 
 
 
Attachments: As referenced 







Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year Start Date and 
Time 


Stop Date and 
Time 


Flow Rate 
(gal/min) 


Sample 
Volume 


(MG) 


Collection 
Method 


4 2014 11/24/2014 0300 11/25/2014 0300 13.2 (est) 0.019 
24-hr 


Continuous 
 
 
 
 
 
 


Table 2 
Entrainment Summary by Quarter 


Quarter Year Species/Family Total 
Collected 


Sample 
Volume 


(MG) 


Total # 
Entrained1 


2 2014 Thunnus albacares (yellowfin tuna) 0 0.019 0 
2 2014 Lutjanus campechanus(red snapper) 0 0.019 0 
3 2014 Thunnus albacares (yellowfin tuna) 0 0.019 0 
3 2014 Lutjanus campechanus(red snapper) 0 0.019 0 
4 2014 Thunnus albacares (yellowfin tuna) 0 0.019 0 
4 2014 Lutjanus campechanus(red snapper) 0 0.019 0 


Total 2014 Thunnus albacares (yellowfin tuna) 0  0 
Total 2014 Lutjanus campechanus(red snapper) 0  0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter. 
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July 23, 2015    Sent Via Email 
 
Chevron USA 
17000 Katy Freeway 
Houston, TX 77094 
Attn: Ms. Kathy Dahl 
 
Re: Revised First Quarter 2015 Entrainment Monitoring Report for the Chevron Jack and 


St. Malo Floating Production Unit 
 CK Project No. 10726 
 
Dear Ms. Dahl: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the first quarter 2015 entrainment monitoring event for intake water collected from 
the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a new fixed facility, for which construction was 
commenced after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for 
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and 
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction 
Point Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of 
Mexico (GMG290000) (general permit).   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 15:00 on January 18, 2015 and lasted until 11:00 on January 19, 
2015.  The EMD was operated continuously during the sampling period at a flow rate of 13.2 
gallons per minute resulting in an entrainment sample volume of 16,000 gallons.  Sample 
collection data are summarized in Table 1.  Upon sampling termination, the screen was 
removed from the EMD and washed of entrained particles into sample jars containing 10% 
buffered formalin.  The sample jars were packed in an ice chest and shipped to CK for 
processing and species identification by a fisheries biologist. 
 
 







Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero species of concern entrained per day.  A summary of 
the entrained species of concern is included in Table 2.  Entrained organisms that were not 
listed as species of concern, but that were found in the entrainment samples included 
polychaets, pteropods, copepods, chaetognaths, amphipods, ctenophores and two fish species.  
None of these organisms should be included as part of the discharge monitoring report 
submittal because they do not represent species of commercial, recreational, or forage 
concern. 
 
Conclusions 
 
Zero organisms of commercial, recreational, or forage concern were identified in entrainment 
samples collected from the JSM FPU during its first calendar quarter of entrainment monitoring.  
Based on the analysis of the entrainment monitoring samples, engineering controls installed at 
the JSM FPU CWIS have successfully minimized the potential for environmental damage due to 
entrainment in the facility CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at Chad.Cristina@C-KA.com. 
 
Sincerely yours, 
CK Associates 


 
Chad M. Cristina Ph.D., P.E. 
Senior Environmental Engineer 
 
 
Attachments: As referenced 







Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year 
Start Date and 


Time 
Stop Date and 


Time 
Flow Rate 
(gal/min) 


Sample 
Volume 


(MG) 


Collection 
Method 


1 2015 1/18/2015 1500 1/19/2015 1100 13.2 (est) 0.016 Composite 


 
 
 
 
 
 


Table 2 
Entrainment Summary by Quarter 


Quarter Year Species/Family 
Total 


Collected 


Sample 
Volume 


(MG) 


Total # 
Entrained1 


1 2015 Thunnus albacares (yellowfin tuna) 0 0.016 0 


1 2015 Lutjanus campechanus(red snapper) 0 0.016 0 


Total 2014 Thunnus albacares (yellowfin tuna) 0  0 


Total 2014 Lutjanus campechanus(red snapper) 0  0 
1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter. 
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July 23, 2015    Sent Via Email 
 
Chevron USA 
100 Northpark Blvd.  
Houston, TX 70433 
Attn: Jim Floyd 
 
Re: Revised Second Quarter 2015 Entrainment Monitoring Report for the Chevron Jack 


and St. Malo Floating Production Unit 
 CK Project No. 10726 
 
Dear Ms. Dahl: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the second quarter 2015 entrainment monitoring event for intake water collected 
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a new fixed facility, for which construction was 
commenced after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for 
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and 
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction 
Point Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of 
Mexico (GMG290000) (general permit).   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 03:00 on April 6, 2015 and lasted until 21:00 that evening. The 
EMD was operated continuously during the sampling period at a flow rate of 13.2 gallons per 
minute resulting in an entrainment sample volume of 16,000 gallons.  Sample collection data 
are summarized in Table 1.  Upon sampling termination, the screen was removed from the EMD 
and washed of entrained particles into sample jars containing 10% buffered formalin.  The 
sample jars were packed in an ice chest and shipped to CK for processing and species 
identification by a fisheries biologist. 
 
 







Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero species of concern entrained per day.  A summary of 
the entrained species of concern is included in Table 2.  Entrained organisms that were not 
listed as species of concern, but that were found in the entrainment samples included 
copepods, pteropods, amphipods, chaetognaths, ctenophores. Additionally, one damaged fish 
larva was observed, although the species was unable to be identified.  None of these organisms 
should be included as part of the discharge monitoring report submittal because they do not 
represent species of commercial, recreational, or forage concern. 
 
Conclusions 
 
Zero organisms of commercial, recreational, or forage concern were identified in entrainment 
samples collected from the JSM FPU during its first calendar quarter of entrainment monitoring.  
Based on the analysis of the entrainment monitoring samples, engineering controls installed at 
the JSM FPU CWIS have successfully minimized the potential for environmental damage due to 
entrainment in the facility CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at Chad.Cristina@C-KA.com. 
 
Sincerely yours, 
CK Associates 


 
Chad M. Cristina Ph.D., P.E. 
Senior Environmental Engineer 
 
 
Attachments: As referenced 







Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year 
Start Date and 


Time 
Stop Date and 


Time 
Flow Rate 
(gal/min) 


Sample 
Volume 


(MG) 


Collection 
Method 


2 2015 4/6/15 0300 4/6/15 2100 13.2 (est) 0.016 Composite 


 
 
 
 
 
 


Table 2 
Entrainment Summary by Quarter 


Quarter Year Species/Family 
Total 


Collected 


Sample 
Volume 


(MG) 


Total # 
Entrained1 


1 2015 Thunnus albacares (yellowfin tuna) 0 0.016 0 


1 2015 Lutjanus campechanus(red snapper) 0 0.016 0 


2 2015 Thunnus albacares (yellowfin tuna) 0 0.016 0 


2 2015 Lutjanus campechanus(red snapper) 0 0.016 0 


Total 2015 Thunnus albacares (yellowfin tuna) 0 N/A 0 


Total 2015 Lutjanus campechanus(red snapper) 0 N/A 0 
1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter. 
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July 23, 2015    Sent Via Email 
 
Chevron USA 
100 Northpark Blvd.  
Houston, TX 70433 
Attn: Jim Floyd 
 
Re: Third Quarter 2015 Entrainment Monitoring Report for the Chevron Jack and St. Malo 


Floating Production Unit 
 CK Project No. 10726 
 
Dear Mr. Floyd: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the third quarter 2015 entrainment monitoring event for intake water collected 
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a new fixed facility, for which construction was 
commenced after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for 
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and 
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction 
Point Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of 
Mexico (GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 13:00 on July 4, 2015 and lasted until 07:00 July 5, 2015. The 
EMD was operated continuously during the sampling period at a flow rate of 11.0 gallons per 
minute resulting in an entrainment sample volume of 12,000 gallons.  Sample collection data 
are summarized in Table 1.  Upon sampling termination, the screen was removed from the EMD 
and washed of entrained particles into sample jars containing 10% buffered formalin.  The 
sample jars were packed in an ice chest and shipped to CK for processing and species 
identification by a fisheries biologist. See attachments A and B for a copy of the field data sheet 
and chain of custody documentation respectively. 
 







 
 
Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero species of concern entrained per day.  A summary of 
the entrained species of concern is included in Table 2.  Entrained organisms that were not 
listed as species of concern, but that were found in the entrainment samples included 
chaetognatha, copepods, amphipods, Lucifer faxoni. Additionally, three scaridae larvae was 
observed, although the species was unable to be identified.  None of these organisms should be 
included as part of the discharge monitoring report submittal because they do not represent 
important commercial and recreational species of concern. 
 
Conclusions 
 
Zero organisms of important commercial and recreational species of concern were identified in 
entrainment samples collected from the JSM FPU during its third calendar quarter of 
entrainment monitoring.  Based on the analysis of the entrainment monitoring samples, 
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential 
for environmental, socioeconomic, and ecological damage due to entrainment in the facility 
CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 







Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year 
Start Date and 


Time 
Stop Date and 


Time 
Flow Rate 
(gal/min) 


Sample 
Volume (MG) 


Collection 
Method 


3 2015 7/4/15 1300 7/5/15 0700 11.0 (est) 0.012 Composite 


 
 
 
 
 
 


Table 2 
Entrainment Summary by Quarter 


Quarter Year Species/Family 
Total 


Collected 


Sample 
Volume 


(MG) 


Total # 
Entrained1 


1 2015 Thunnus albacares (yellowfin tuna) 0 0.016 0 


1 2015 Lutjanus campechanus(red snapper) 0 0.016 0 


2 2015 Thunnus albacares (yellowfin tuna) 0 0.016 0 


2 2015 Lutjanus campechanus(red snapper) 0 0.016 0 


3 2015 Thunnus albacares (yellowfin tuna) 0 0.012 0 


3 2015 Lutjanus campechanus(red snapper) 0 0.012 0 


Total 2015 Thunnus albacares (yellowfin tuna) 0 N/A 0 


Total 2015 Lutjanus campechanus(red snapper) 0 N/A 0 
1
 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 


MGD for a 91-day quarter. 
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CHAIN-OF-CUSTODY FOR SAMPLE EVENT 
 
 


  











ATTACHMENT C 
FIELD OBSERVATIONS DURING SAMPLING 
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July 23, 2015    Sent Via Email 
 
Chevron USA 
100 Northpark Blvd.  
Houston, TX 70433 
Attn: Jim Floyd 
 
Re: Third Quarter 2015 Entrainment Monitoring Report for the Chevron Jack and St. Malo 


Floating Production Unit 
 CK Project No. 10726 
 
Dear Mr. Floyd: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the third quarter 2015 entrainment monitoring event for intake water collected 
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a new fixed facility, for which construction was 
commenced after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for 
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and 
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction 
Point Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of 
Mexico (GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 13:00 on July 4, 2015 and lasted until 07:00 July 5, 2015. The 
EMD was operated continuously during the sampling period at a flow rate of 11.0 gallons per 
minute resulting in an entrainment sample volume of 12,000 gallons.  Sample collection data 
are summarized in Table 1.  Upon sampling termination, the screen was removed from the EMD 
and washed of entrained particles into sample jars containing 10% buffered formalin.  The 
sample jars were packed in an ice chest and shipped to CK for processing and species 
identification by a fisheries biologist. See attachments A and B for a copy of the field data sheet 
and chain of custody documentation respectively. 
 







 
 
Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero species of concern entrained per day.  A summary of 
the entrained species of concern is included in Table 2.  Entrained organisms that were not 
listed as species of concern, but that were found in the entrainment samples included 
chaetognatha, copepods, amphipods, Lucifer faxoni. Additionally, three scaridae larvae was 
observed, although the species was unable to be identified.  None of these organisms should be 
included as part of the discharge monitoring report submittal because they do not represent 
important commercial and recreational species of concern. 
 
Conclusions 
 
Zero organisms of important commercial and recreational species of concern were identified in 
entrainment samples collected from the JSM FPU during its third calendar quarter of 
entrainment monitoring.  Based on the analysis of the entrainment monitoring samples, 
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential 
for environmental, socioeconomic, and ecological damage due to entrainment in the facility 
CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 







Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year 
Start Date and 


Time 
Stop Date and 


Time 
Flow Rate 
(gal/min) 


Sample 
Volume (MG) 


Collection 
Method 


3 2015 7/4/15 1300 7/5/15 0700 11.0 (est) 0.012 Composite 


 
 
 
 
 
 


Table 2 
Entrainment Summary by Quarter 


Quarter Year Species/Family 
Total 


Collected 


Sample 
Volume 


(MG) 


Total # 
Entrained1 


1 2015 Thunnus albacares (yellowfin tuna) 0 0.016 0 


1 2015 Lutjanus campechanus(red snapper) 0 0.016 0 


2 2015 Thunnus albacares (yellowfin tuna) 0 0.016 0 


2 2015 Lutjanus campechanus(red snapper) 0 0.016 0 


3 2015 Thunnus albacares (yellowfin tuna) 0 0.012 0 


3 2015 Lutjanus campechanus(red snapper) 0 0.012 0 


Total 2015 Thunnus albacares (yellowfin tuna) 0 N/A 0 


Total 2015 Lutjanus campechanus(red snapper) 0 N/A 0 
1
 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 


MGD for a 91-day quarter. 
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CHAIN-OF-CUSTODY FOR SAMPLE EVENT 
 
 


  











ATTACHMENT C 
FIELD OBSERVATIONS DURING SAMPLING 
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October 30, 2015    Sent Via Email 
 
Chevron USA 
100 Northpark Blvd.  
Houston, TX 70433 
Attn: Jim Floyd 
 
Re: Fourth Quarter 2015 Entrainment Monitoring Report for the Chevron Jack and St. 


Malo Floating Production Unit 
 CK Project No. 10726 
 
Dear Mr. Floyd: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the fourth quarter 2015 entrainment monitoring event for intake water collected 
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a new fixed facility, for which construction was 
commenced after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for 
the JSM FPU CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and 
Existing Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction 
Point Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of 
Mexico (GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 19:00 on October 5, 2015 and lasted until 19:00 on October 6, 
2015. The EMD was operated continuously during the sampling period at a flow rate of 19.0 
gallons per minute resulting in an entrainment sample volume of 27,360 gallons.  Sample 
collection data are summarized in Table 1.  Upon sampling termination, the screen was 
removed from the EMD and washed of entrained particles into sample jars containing 10% 
buffered formalin.  The sample jars were packed in an ice chest and shipped to CK for 
processing and species identification by a fisheries biologist. See attachments A and B for a 
copy of the field data sheet and chain of custody documentation respectively. 
 







 
 
Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero species of concern entrained per day.  A summary of 
the entrained species of concern is included in Table 2.  Entrained organisms that were not 
listed as species of concern, but that were found in the entrainment samples included 
ctenophores, copepods, pteropods amphipods, Lucifer faxoni. Additionally, one Stomatopod 
(mantis shrimp) probably Squilla empusa stage II larvae, one Xanthidae crab probably 
Hexapanopeus angustifrons Megalop stage, two Brevooitia spp. larvae, and two Haemulidae 
larvae too damaged to identify.  None of these organisms should be included as part of the 
discharge monitoring report submittal because they do not represent important commercial 
and recreational species of concern. 
 
Conclusions 
 
Zero organisms of important commercial and recreational species of concern were identified in 
entrainment samples collected from the JSM FPU during its fourth calendar quarter of 
entrainment monitoring.  Based on the analysis of the entrainment monitoring samples, 
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential 
for environmental, socioeconomic, and ecological damage due to entrainment in the facility 
CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 



mailto:James.Durbin@c-ka.com





Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year Start Date and 
Time 


Stop Date and 
Time 


Flow Rate 
(gal/min) 


Sample 
Volume (MG) 


Collection 
Method 


4 2015 10/5/15 1900 10/6/15 1900 19.0 (est) 0.027 Composite 
 
 
 
 
 
 


Table 2 
Entrainment Summary by Quarter 


Quarter Year Species/Family Total 
Collected 


Sample 
Volume 


(MG) 


Total # 
Entrained1 


1 2015 Thunnus albacares (yellowfin tuna) 0 0.016 0 
1 2015 Lutjanus campechanus(red snapper) 0 0.016 0 
2 2015 Thunnus albacares (yellowfin tuna) 0 0.016 0 
2 2015 Lutjanus campechanus(red snapper) 0 0.016 0 
3 2015 Thunnus albacares (yellowfin tuna) 0 0.012 0 
3 2015 Lutjanus campechanus(red snapper) 0 0.012 0 
4 2015 Thunnus albacares (yellowfin tuna) 0 0.027 0 
4 2015 Lutjanus campechanus(red snapper) 0 0.027 0 


Total 2015 Thunnus albacares (yellowfin tuna) 0 N/A 0 
Total 2015 Lutjanus campechanus(red snapper) 0 N/A 0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter. 
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CHAIN-OF-CUSTODY FOR SAMPLE EVENT 
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February 2, 2016    Sent Via Email 
 
Chevron USA 
100 Northpark Blvd.  
Covington, LA 70433 
Attn: Jim Floyd 
 
Re: First Quarter 2016 Entrainment Monitoring Report for the Chevron Jack and St. Malo 


Floating Production Unit 
 CK Project No. 10726 
 
Dear Mr. Floyd: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the first quarter 2016 entrainment monitoring event for intake water collected from 
the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a fixed facility, for which construction was commenced 
after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for the JSM FPU 
CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing 
Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point 
Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico 
(GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 0600 hours on January 6, 2016 and lasted until 0000 hours on 
January 7, 2016. The EMD was operated continuously during the sampling period at a flow rate 
of 19.0 gallons per minute resulting in an entrainment sample volume of 20,520 gallons.  
Sample collection data are summarized in Table 1.  Upon sampling termination, the screen was 
removed from the EMD and washed of entrained particles into sample jars containing 10% 
buffered formalin.  The sample jars were packed in an ice chest and shipped to CK for 
processing and species identification by a fisheries biologist. See attachments A and B for a 
copy of the field data sheet and chain of custody documentation respectively. 
 







 
 
Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero species of concern entrained per day.  A summary of 
the entrained species of concern is included in Table 2.  Entrained organisms that were not 
listed as species of concern, but that were found in the entrainment samples included 
ctenophores, copepods, pteropods chaetognaths. Additionally, one Scaridae larva and three 
Mugilidae larvae.  None of these organisms should be included as part of the discharge 
monitoring report submittal because they do not represent important commercial and 
recreational species of concern. 
 
Conclusions 
 
Zero organisms of important commercial and recreational species of concern were identified in 
entrainment samples collected from the JSM FPU during its first calendar quarter of 
entrainment monitoring.  Based on the analysis of the entrainment monitoring samples, 
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential 
for environmental, socioeconomic, and ecological damage due to entrainment in the facility 
CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 



mailto:James.Durbin@c-ka.com





Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year Start Date and 
Time 


Stop Date and 
Time 


Flow Rate 
(gal/min) 


Sample 
Volume (MG) 


Collection 
Method 


1 2016 01/6/16 0600 01/7/16 0000 19.0 (est) 0.020 Composite 
 
 
 
 
 
 


Table 2 
Entrainment Summary by Quarter 


Quarter Year Species/Family Total 
Collected 


Sample 
Volume 


(MG) 


Total # 
Entrained1 


1 2016 Thunnus albacares (yellowfin tuna) 0 0.020 0 
1 2016 Lutjanus campechanus(red snapper) 0 0.020 0 


Total 2016 Thunnus albacares (yellowfin tuna) 0 N/A 0 
Total 2016 Lutjanus campechanus(red snapper) 0 N/A 0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter. 
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CHAIN-OF-CUSTODY FOR SAMPLE EVENT 
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May 10, 2016    Sent Via Email 
 
Chevron USA 
100 Northpark Blvd.  
Covington, LA 70433 
Attn: Jim Floyd 
 
Re: Second Quarter 2016 Entrainment Monitoring Report for the Chevron Jack and St. 


Malo Floating Production Unit 
 CK Project No. 10726 
 
Dear Mr. Floyd: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the second quarter 2016 entrainment monitoring event for intake water collected 
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a fixed facility, for which construction was commenced 
after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for the JSM FPU 
CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing 
Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point 
Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico 
(GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 2000 hours on April 5, 2016 and lasted until 2000 hours on April 
6, 2016. The EMD was operated continuously during the sampling period at a flow rate of 7.0 
gallons per minute resulting in an entrainment sample volume of 10,080 gallons.  Sample 
collection data are summarized in Table 1.  Upon sampling termination, the screen was 
removed from the EMD and washed of entrained particles into sample jars containing 10% 
buffered formalin.  The sample jars were packed in an ice chest and shipped to CK for 
processing and species identification by a fisheries biologist. See attachments A and B for a 
copy of the field data sheet and chain of custody documentation respectively. 
 







 
 
Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as key 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero key species of concern entrained per day.  A 
summary of the entrained key species of concern is included in Table 2.  In addition to any key 
species of concern identified, there were other ichthyoplankton observed in the sample. Two 
additional fish eggs were found; however, they could not be identified because of the lack of 
development structures. There were no additional fish larvae observed in the sample, see Table 
3.  Other entrained organisms that were not listed as key species of concern and are not 
ichthyoplankton, but that were found in the entrainment samples included Amphipods, Mysid 
shrimp, polychaetes, ctenophores, copepods, pteropods, chaetognaths, see Table 4.  None of 
these organisms should be included as part of the discharge monitoring report submittal 
because they do not represent key important commercial and recreational species of concern. 
 
Conclusions 
 
Zero organisms of key important commercial and recreational species of concern were 
identified in entrainment samples collected from the JSM FPU during its second calendar 
quarter of entrainment monitoring.  Based on the analysis of the entrainment monitoring 
samples, engineering controls installed at the JSM FPU CWIS have successfully minimized the 
potential for environmental, socioeconomic, and ecological damage due to entrainment in the 
facility CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 



mailto:James.Durbin@c-ka.com





Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year 
Start Date and 


Time 
Stop Date and 


Time 


Sample 
Flow Rate 
(gal/min) 


Sample 
Volume (MG) 


Collection 
Method 


2 2016 04/5/16 2000 04/6/16 2000 7.0 (est) 0.010 Composite 


 
Table 2 


Entrainment Summary by Quarter 
(Key Important Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.020 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 


2 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.010 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 


Total 2016 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0 


Total 2016 Lutjanus campechanus(red snapper) 0 0 N/A 0 0 
1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 


Table 3 
Other Ichthyoplankton 


(Non Key Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2016 
Scaridae 0 1 


0.020 
0 121,940 


Mugilidae 0 3 0 365,820 


2 2016 N/A 
2 0 


0.010 
487,760 0 


0 0 0 0 


Total 2016 Eggs 2 0 N/A 487,760 0 


Total 2016 Larvae 0 4 N/A 0 487,760 
1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 


 
Table 4 


Other Non-Ichthyoplankton Entrained Organisms 


Amphipods Chaetognaths Copepods Ctenophores 


Polychaetes Mysid shrimp Pteropods 
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August 8, 2016    Sent Via Email 
 
Chevron USA 
100 Northpark Blvd.  
Covington, LA 70433 
Attn: Jim Floyd 
 
Re: Third Quarter 2016 Entrainment Monitoring Report for the Chevron Jack and St. Malo 


Floating Production Unit 
 CK Project No. 10726 
 
Dear Mr. Floyd: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the third quarter 2016 entrainment monitoring event for intake water collected 
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a fixed facility, for which construction was commenced 
after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for the JSM FPU 
CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing 
Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point 
Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico 
(GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 0900 hours on July 4, 2016 and lasted until 0900 hours on July 5, 
2016. The EMD was operated continuously during the sampling period at a flow rate of 34.4 
gallons per minute resulting in an entrainment sample volume of 49,536 gallons.  Sample 
collection data are summarized in Table 1.  Upon sampling termination, the screen was 
removed from the EMD and washed of entrained particles into sample jars containing 10% 
buffered formalin.  The sample jars were packed in an ice chest and shipped to CK for 
processing and species identification by a fisheries biologist. See attachments A and B for a 
copy of the field data sheet and chain of custody documentation respectively. 
 







Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as key 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero key species of concern entrained per day.  A 
summary of the entrained key species of concern is included in Table 2.  In addition to any key 
species of concern identified, there were other ichthyoplankton observed in the sample. One 
additional fish egg was found. There were no additional fish larvae observed in the sample, see 
Table 3.  Other entrained organisms that were not listed as key species of concern and are not 
ichthyoplankton, but that were found in the entrainment samples included Amphipoda, Acetes 
americanus carolinae, Ctenophores, copepods, pteropoda, Chaetognatha, see Table 4.  None of 
these organisms should be included as part of the discharge monitoring report submittal 
because they do not represent key important commercial and recreational species of concern. 
 
Conclusions 
 
Zero organisms of key important commercial and recreational species of concern were 
identified in entrainment samples collected from the JSM FPU during its third calendar quarter 
of entrainment monitoring.  Based on the analysis of the entrainment monitoring samples, 
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential 
for environmental, socioeconomic, and ecological damage due to entrainment in the facility 
CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 
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Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year Start Date and 
Time 


Stop Date and 
Time 


Sample 
Flow Rate 
(gal/min) 


Sample 
Volume (MG) Collection Method 


3 2016 07/4/16 0900 07/5/16 0900 34.4 (est) 0.049 Composite 
 


Table 2 
Entrainment Summary by Quarter 


(Key Important Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.020 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 


2 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.010 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 


3 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.049 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 
Total 2016 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0 
Total 2016 Lutjanus campechanus(red snapper) 0 0 N/A 0 0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 


Table 3 
Other Ichthyoplankton 


(Non Key Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2016 
Scaridae 0 1 


0.020 
0 121,940 


Mugilidae 0 3 0 365,820 
2 2016 N/A 2 0 0.010 487,760 0 
3 2016 Clupeidae 1 0 0.049 49,771 0 


Total 2016 Eggs 3 0 N/A 537,531 0 
Total 2016 Larvae 0 4 N/A 0 487,760 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 







Table 4 
Other Non-Ichthyoplankton Entrained Organisms 


 
 


Acetes americanus carolinae Amphipoda Chaetognatha 


copepods Ctenophores pteropods 
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November 4, 2016    Sent Via Email 
 
Chevron USA 
100 Northpark Blvd.  
Covington, LA 70433 
Attn: Jim Floyd 
 
Re: Fourth Quarter 2016 Entrainment Monitoring Report for the Chevron Jack and St. 


Malo Floating Production Unit 
 CK Project No. 10726 
 
Dear Mr. Floyd: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the fourth quarter 2016 entrainment monitoring event for intake water collected 
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a fixed facility, for which construction was commenced 
after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for the JSM FPU 
CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing 
Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point 
Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico 
(GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 1815 hours on October 21, 2016 and lasted until 1215 hours on 
October 22, 2016. The EMD was operated continuously during the sampling period at a flow 
rate of 13.4 gallons per minute resulting in an entrainment sample volume of 14,472 gallons.  
Sample collection data are summarized in Table 1.  Upon sampling termination, the screen was 
removed from the EMD and washed of entrained particles into sample jars containing 10% 
buffered formalin.  The sample jars were packed in an ice chest and shipped to CK for 
processing and species identification by a fisheries biologist. See attachments A and B for a 
copy of the field data sheet and chain of custody documentation respectively. 
 







Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as key 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero key species of concern entrained per day.  A 
summary of the entrained key species of concern is included in Table 2.  There were no 
additional ichthyoplankton (eggs/larvae) observed in the sample see Table 3.  Other entrained 
organisms that were not listed as key species of concern and are not ichthyoplankton, but that 
were found in the entrainment samples included copepods, Chaetognatha, Callinectes sapidus 
(two - megalopa) see Table 4.  None of these organisms should be included as part of the 
discharge monitoring report submittal because they do not represent key important 
commercial and recreational species of concern. 
 
Conclusions 
 
Zero organisms of key important commercial and recreational species of concern were 
identified in entrainment samples collected from the JSM FPU during its fourth calendar quarter 
of entrainment monitoring.  Based on the analysis of the entrainment monitoring samples, 
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential 
for environmental, socioeconomic, and ecological damage due to entrainment in the facility 
CWIS. 
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 



mailto:James.Durbin@c-ka.com





Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year Start Date and 
Time 


Stop Date and 
Time 


Sample 
Flow Rate 
(gal/min) 


Sample 
Volume (MG) Collection Method 


4 2016 10/21/16 1815 10/22/16 1215 13.4 (est) 0.014 Composite 
 


Table 2 
Entrainment Summary by Quarter   


(Key Important Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.020 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 


2 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.010 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 


3 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.049 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 


4 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.014 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 
Total 2016 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0 
Total 2016 Lutjanus campechanus(red snapper) 0 0 N/A 0 0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 


Table 3 
Other Ichthyoplankton 


(Non Key Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2016 
Scaridae 0 1 


0.020 
0 121,940 


Mugilidae 0 3 0 365,820 
2 2016 N/A 2 0 0.010 487,760 0 
3 2016 Clupeidae 1 0 0.049 49,771 0 
4 2016 N/A 0 0 0.014 0 0 


Total 2016 Eggs 3 0 N/A 537,531 0 
Total 2016 Larvae 0 4 N/A 0 487,760 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 







Table 4 
Other Non-Ichthyoplankton Entrained Organisms 


 
 


copepods Chaetognatha 
Callinectes sapidus  


(2 - megalopa) 
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April 12, 2017     
 
Chevron USA 
100 Northpark Blvd.  
Covington, LA 70433 
Attn: Jim Floyd 
Jim.floyd@chevron.com  
 
Re: First Quarter 2017 Entrainment Monitoring Report for the Chevron Jack and St. Malo 


Floating Production Unit 
 CK Project No. 10726 
 
Dear Mr. Floyd: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the first quarter 2017 entrainment monitoring event for intake water collected from 
the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a fixed facility, for which construction was commenced 
after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for the JSM FPU 
CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing 
Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point 
Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico 
(GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 2100 hours on January 5, 2017 and lasted until 2100 hours on 
January 6, 2017. The EMD was operated continuously during the sampling period at a flow rate 
of 20.0 gallons per minute resulting in an entrainment sample volume of 28,800 gallons.  
Sample collection data are summarized in Table 1.  Upon sampling termination, the screen was 
removed from the EMD and washed of entrained particles into sample jars containing 10% 
buffered formalin.  The sample jars were packed in an ice chest and shipped to CK for 
processing and species identification by a fisheries biologist. See attachments A and B for a 
copy of the field data sheet and chain of custody documentation respectively. 



mailto:Jim.floyd@chevron.com





 
Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as key 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero key species of concern entrained per day.  A 
summary of the entrained key species of concern is included in Table 2.  There were additional 
ichthyoplankton larvae observed in the sample, see Table 3.  One possible Gempylidae, 
however only the head was present and it was difficult to identify any further. Additionally, 
there were three Haemulidae and two Sparidae, but again both were too damaged to be 
identify further. There were no ichthyoplankton eggs observed in the sample see Table 3.  
Other entrained organisms that were not listed as key species of concern and are not 
ichthyoplankton, but that were found in the entrainment samples included copepoda, 
ctenophora, Chaetognatha, Amphipoda, Lucifer faxoni, Branchiostoma floridae, Cladoceran, 
Polychaete, bivalve and pteropoda see Table 4.  None of these organisms should be included as 
part of the discharge monitoring report submittal because they do not represent key important 
commercial and recreational species of concern. 
 
Conclusions 
 
Zero organisms of key important commercial and recreational species of concern were 
identified in entrainment samples collected from the JSM FPU during its first calendar quarter 
of entrainment monitoring.  Based on the analysis of the entrainment monitoring samples, 
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential 
for environmental, socioeconomic, and ecological damage due to entrainment in the facility 
CWIS. 
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 
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Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year 
Start Date and 


Time 
Stop Date and 


Time 


Sample 
Flow Rate 
(gal/min) 


Sample 
Volume (MG) 


Collection Method 


1 2017 01/5/17 2100 01/6/17 2100 20.0 (est) 0.029 Composite 


 
Table 2 


Entrainment Summary by Quarter   
(Key Important Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2017 
Thunnus albacares (yellowfin tuna) 0 0 


0.029 
0 0 


Lutjanus campechanus (red snapper) 0 0 0 0 


Total 2017 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0 


Total 2017 Lutjanus campechanus (red snapper) 0 0 N/A 0 0 
1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 


Table 3 
Other Ichthyoplankton 


(Non Key Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2017 


Gempylidae 0 1 


0.029 


0 84,097 


Haemulidae 0 3 0 252,290 


Sparidae 0 2 0 168,193 


Total 2017 Larvae 0 6 N/A 0 504,580 
1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 


Table 4 
Other Non-Ichthyoplankton Entrained Organisms 


 
 


copepoda Ctenophora Chaetognatha 


Amphipoda Lucifer faxoni Bronchiostoma floridae 


Cladoceran Polychaete Bivalve 


pteropoda 
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July 1, 2016     
 
Ms. Ellen Thomson 
Anadarko Petroleum Corporation 
1201 Lake Robbins Drive 
The Woodlands, TX 77380 
Ellen.Thomson@anadarko.com  
 
Re: Second Quarter 2016 Entrainment Monitoring Report for the Heidelberg Spar 


Production Facility 
 CK Project No. 13096 
 
Dear Ms. Thomson: 
 
CK Associates (CK) is providing this letter report to Anadarko Petroleum Corporation (Anadarko) 
to summarize the findings of the second quarter 2016 entrainment monitoring event for intake 
water collected from the cooling water intake structure (CWIS) aboard the Heidelberg Spar 
production facility (HSPF).  The HSPF is a fixed facility, for which construction was commenced 
after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for the HSPF CWIS 
in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing Sources 
and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point Source 
Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico 
(GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Anadarko personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s) and seawater basket strainers.  The slip stream is passed through 
an entrainment monitoring device (EMD) consisting of a closed conduit with a 330 micrometer 
screen in line with the flow after which the stream is returned to the HSPF cooling water system 
downstream of the initial slip stream collection location. 
 
The sampling process began at 0815 hours on June 9, 2016 and lasted until 0815 hours on June 
10, 2016. The EMD was operated continuously during the sampling period (24 hours) at a flow 
rate of 14.0 gallons per minute resulting in an entrainment sample volume of 20,160 gallons.  
Sample collection data are summarized in Table 1.  Upon sampling termination, the screen was 
removed from the EMD and washed of entrained particles into sample jars containing 10% 
buffered formalin.  The sample jars were packed in an ice chest and shipped to CK for 
processing and species identification by a fisheries biologist. See attachments A and B for a 
copy of the field data sheet and chain of custody documentation respectively. 
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Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified as key representative commercial and recreational 
species of concern because eggs and larvae of these species are considered to be most likely to 
be entrained in the HSPF CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero key species of concern entrained per day.  A 
summary of the entrained key species of concern is included in Table 2.  In addition to any key 
species of concern identified, there were no ichthyoplankton observed in the sample, see Table 
3.  Other entrained organisms that were not listed as key species of concern and are not 
ichthyoplankton, but that were found in the entrainment samples included chaetognaths, 
copepods and polychaetes, see Table 4.  None of these organisms should be included as part of 
the discharge monitoring report submittal because they do not represent key important 
commercial and recreational species of concern. 
 
Conclusions 
 
Zero organisms of key important commercial and recreational species of concern were 
identified in entrainment samples collected from the HSPF during its second calendar quarter of 
entrainment monitoring.  Based on the analysis of the entrainment monitoring samples, 
engineering controls installed at the HSPF CWIS have successfully minimized the potential for 
environmental, socioeconomic, and ecological damage due to entrainment in the facility CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 



mailto:James.Durbin@c-ka.com





Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year Start Date and 
Time 


Stop Date and 
Time 


Sample 
Flow Rate 
(gal/min) 


Sample 
Volume (MG) Collection Method 


2 2016 06/9/16 0815 06/10/16 0815 14.0 (est) 0.020 Composite 
 


Table 2 
Entrainment Summary by Quarter 


(Key Important Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.20 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 


2 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.020 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 
Total 2016 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0 
Total 2016 Lutjanus campechanus(red snapper) 0 0 N/A 0 0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 


Table 3 
Other Ichthyoplankton 


(Non Key Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2016 N/A 
0 0 


0.20 
0 0 


0 0 0 0 


2 2016 N/A 
0 0 


0.020 
0 0 


0 0 0 0 
Total 2016 Eggs 0 0 N/A 0 0 
Total 2016 Larvae 0 0 N/A 0 0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 


 
Table 4 


Other Non-Ichthyoplankton Entrained Organisms 


Chaetognaths Copepods Polychaetes 
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October 24, 2016     
 
Ms. Ellen Thomson 
Anadarko Petroleum Corporation 
1201 Lake Robbins Drive 
The Woodlands, TX 77380 
Ellen.Thomson@anadarko.com  
 
Re: Third Quarter 2016 Entrainment Monitoring Report for the Heidelberg Spar 


Production Facility 
 CK Project No. 13096 
 
Dear Ms. Thomson: 
 
CK Associates (CK) is providing this letter report to Anadarko Petroleum Corporation (Anadarko) 
to summarize the findings of the third quarter 2016 entrainment monitoring event for intake 
water collected from the cooling water intake structure (CWIS) aboard the Heidelberg Spar 
production facility (HSPF).  The HSPF is a fixed facility, for which construction was commenced 
after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for the HSPF CWIS 
in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing Sources 
and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point Source 
Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico 
(GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Anadarko personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s) and seawater basket strainers.  The slip stream is passed through 
an entrainment monitoring device (EMD) consisting of a closed conduit with a 330 micrometer 
screen in line with the flow after which the stream is returned to the HSPF cooling water system 
downstream of the initial slip stream collection location. 
 
The sampling process began at 1030 hours on September 23, 2016 and lasted until 1030 hours 
on September 24, 2016. The EMD was operated continuously during the sampling period (24 
hours) at a flow rate of 4.0 gallons per minute resulting in an entrainment sample volume of 
5,760 gallons.  Sample collection data are summarized in Table 1.  Upon sampling termination, 
the screen was removed from the EMD and washed of entrained particles into sample jars 
containing 10% buffered formalin.  The sample jars were packed in an ice chest and shipped to 
CK for processing and species identification by a fisheries biologist. See attachments A and B for 
a copy of the field data sheet and chain of custody documentation respectively. 
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Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified as key representative commercial and recreational 
species of concern because eggs and larvae of these species are considered to be most likely to 
be entrained in the HSPF CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero key species of concern entrained per day.  A 
summary of the entrained key species of concern is included in Table 2.  In addition to any key 
species of concern identified, there were no ichthyoplankton observed in the sample, see Table 
3.  Other entrained organisms that were not listed as key species of concern and are not 
ichthyoplankton, but that were found in the entrainment samples included chaetognaths, 
copepods, polychaetes and ctenophores, see Table 4.  None of these organisms should be 
included as part of the discharge monitoring report submittal because they do not represent 
key important commercial and recreational species of concern. 
 
Conclusions 
 
Zero organisms of key important commercial and recreational species of concern were 
identified in entrainment samples collected from the HSPF during its third calendar quarter of 
entrainment monitoring.  Based on the analysis of the entrainment monitoring samples, 
engineering controls installed at the HSPF CWIS have successfully minimized the potential for 
environmental, socioeconomic, and ecological damage due to entrainment in the facility CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 
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Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year Start Date and 
Time 


Stop Date and 
Time 


Sample 
Flow Rate 
(gal/min) 


Sample 
Volume (MG) Collection Method 


3 2016 09/23/16 1030 09/24/16 1030 4.0 (est) 0.006 Composite 
 


Table 2 
Entrainment Summary by Quarter 


(Key Important Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.20 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 


2 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.020 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 


3 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.006 
0 0 


Lutjanus campechanus (red snapper) 0 0 0 0 
Total 2016 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0 
Total 2016 Lutjanus campechanus(red snapper) 0 0 N/A 0 0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 


Table 3 
Other Ichthyoplankton 


(Non Key Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2016 N/A 
0 0 


0.20 
0 0 


0 0 0 0 


2 2016 N/A 
0 0 


0.020 
0 0 


0 0 0 0 


3 2016 N/A 
0 0 


0.006 
0 0 


0 0 0 0 
Total 2016 Eggs 0 0 N/A 0 0 
Total 2016 Larvae 0 0 N/A 0 0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 


 
Table 4 


Other Non-Ichthyoplankton Entrained Organisms 


Chaetognaths Copepods Ctenophores Polychaetes 
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January 16, 2017     
 
Ms. Ellen Thomson 
Anadarko Petroleum Corporation 
1201 Lake Robbins Drive 
The Woodlands, TX 77380 
Ellen.Thomson@anadarko.com  
 
Re: Fourth Quarter 2016 Entrainment Monitoring Report for the Heidelberg Spar 


Production Facility 
 CK Project No. 13096 
 
Dear Ms. Thomson: 
 
CK Associates (CK) is providing this letter report to Anadarko Petroleum Corporation (Anadarko) 
to summarize the findings of the fourth quarter 2016 entrainment monitoring event for intake 
water collected from the cooling water intake structure (CWIS) aboard the Heidelberg Spar 
production facility (HSPF).  The HSPF is a fixed facility, for which construction was commenced 
after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for the HSPF CWIS 
in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing Sources 
and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point Source 
Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico 
(GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Anadarko personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s) and seawater basket strainers.  The slip stream is passed through 
an entrainment monitoring device (EMD) consisting of a closed conduit with a 330 micrometer 
screen in line with the flow after which the stream is returned to the HSPF cooling water system 
downstream of the initial slip stream collection location. 
 
The sampling process began at 0925 hours on December 17, 2016 and lasted until 0925 hours 
on December 18, 2016. The EMD was operated continuously during the sampling period (24 
hours) at a flow rate of 8.0 gallons per minute resulting in an entrainment sample volume of 
11,520 gallons.  Sample collection data are summarized in Table 1.  Upon sampling termination, 
the screen was removed from the EMD and washed of entrained particles into sample jars 
containing 10% buffered formalin.  The sample jars were packed in an ice chest and shipped to 
CK for processing and species identification by a fisheries biologist. See attachments A and B for 
a copy of the field data sheet and chain of custody documentation respectively. 
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Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified as key representative commercial and recreational 
species of concern because eggs and larvae of these species are considered to be most likely to 
be entrained in the HSPF CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero key species of concern entrained per day.  A 
summary of the entrained key species of concern is included in Table 2.  There were no 
additional ichthyoplankton (eggs/larvae) observed in the sample see Table 3. Other entrained 
organisms that were not listed as key species of concern and are not ichthyoplankton, but that 
were found in the entrainment samples included Chaetognaths, copepods and pteropods, see 
Table 4.  None of these organisms should be included as part of the discharge monitoring report 
submittal because they do not represent key important commercial and recreational species of 
concern. 
 
Conclusions 
 
Zero organisms of key important commercial and recreational species of concern were 
identified in entrainment samples collected from the HSPF during its fourth calendar quarter of 
entrainment monitoring.  Based on the analysis of the entrainment monitoring samples, 
engineering controls installed at the HSPF CWIS have successfully minimized the potential for 
environmental, socioeconomic, and ecological damage due to entrainment in the facility CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 
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Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year 
Start Date and 


Time 
Stop Date and 


Time 


Sample 
Flow Rate 
(gal/min) 


Sample 
Volume (MG) 


Collection Method 


4 2016 12/17/16 0925 12/18/16 0925 8.0 (est) 0.012 Composite 


 
Table 2 


Entrainment Summary by Quarter 
(Key Important Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.20 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 


2 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.020 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 


3 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.006 
0 0 


Lutjanus campechanus (red snapper) 0 0 0 0 


4 2016 
Thunnus albacares (yellowfin tuna) 0 0 


0.012 
0 0 


Lutjanus campechanus (red snapper) 0 0 0 0 


Total 2016 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0 


Total 2016 Lutjanus campechanus(red snapper) 0 0 N/A 0 0 
1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter. 


Table 3 
Other Ichthyoplankton 


(Non Key Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2016 N/A 
0 0 


0.20 
0 0 


0 0 0 0 


2 2016 N/A 
0 0 


0.020 
0 0 


0 0 0 0 


3 2016 N/A 
0 0 


0.006 
0 0 


0 0 0 0 


4 2016 N/A 
0 0 


0.012 
0 0 


0 0 0 0 


Total 2016 Eggs 0 0 N/A 0 0 


Total 2016 Larvae 0 0 N/A 0 0 
1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter. 







 
Table 4 


Other Non-Ichthyoplankton Entrained Organisms 


Chaetognaths copepods pteropods 
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April 21, 2017     
 
Ms. Sofia Lamon 
Anadarko Petroleum Corporation 
1201 Lake Robbins Drive 
The Woodlands, TX 77380 
sofia.lamon@anadarko.com  
 
Re: First Quarter 2017 Entrainment Monitoring Report for the Heidelberg Spar Production 


Facility 
 CK Project No. 13096 
 
Dear Ms. Lamon: 
 
CK Associates (CK) is providing this letter report to Anadarko Petroleum Corporation (Anadarko) 
to summarize the findings of the first quarter 2017 entrainment monitoring event for intake 
water collected from the cooling water intake structure (CWIS) aboard the Heidelberg Spar 
production facility (HSPF).  The HSPF is a fixed facility, for which construction was commenced 
after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for the HSPF CWIS 
in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing Sources 
and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point Source 
Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico 
(GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Anadarko personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s) and seawater basket strainers.  The slip stream is passed through 
an entrainment monitoring device (EMD) consisting of a closed conduit with a 330 micrometer 
screen in line with the flow after which the stream is returned to the HSPF cooling water system 
downstream of the initial slip stream collection location. 
 
The sampling process began at 1316 hours on March 15, 2017 and lasted until 1317 hours on 
March 16, 2017. The EMD was operated continuously during the sampling period (24 hours) at 
a flow rate of 11.0 gallons per minute resulting in an entrainment sample volume of 15,840 
gallons.  Sample collection data are summarized in Table 1.  Upon sampling termination, the 
screen was removed from the EMD and washed of entrained particles into sample jars 
containing 10% buffered formalin.  The sample jars were packed in an ice chest and shipped to 
CK for processing and species identification by a fisheries biologist. See attachments A and B for 
a copy of the field data sheet and chain of custody documentation respectively. 
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Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified as key representative commercial and recreational 
species of concern because eggs and larvae of these species are considered to be most likely to 
be entrained in the HSPF CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae per cubic meter and zero key species of concern entrained per day.  A 
summary of the entrained key species of concern is included in Table 2.  There were no 
additional ichthyoplankton (eggs/larvae) observed in the sample see Table 3. Other entrained 
organisms that were not listed as key species of concern and are not ichthyoplankton, but that 
were found in the entrainment samples were Copepods, see Table 4.  None of these organisms 
should be included as part of the discharge monitoring report submittal because they do not 
represent key important commercial and recreational species of concern. 
 
Conclusions 
 
Zero organisms of key important commercial and recreational species of concern were 
identified in entrainment samples collected from the HSPF during its first calendar quarter of 
entrainment monitoring for 2017.  Based on the analysis of the entrainment monitoring 
samples, engineering controls installed at the HSPF CWIS have successfully minimized the 
potential for environmental, socioeconomic, and ecological damage due to entrainment in the 
facility CWIS.   
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 
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Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year Start Date and 
Time 


Stop Date and 
Time 


Sample 
Flow Rate 
(gal/min) 


Sample 
Volume (MG) Collection Method 


1 2017 03/15/2017 1316 03/16/2017 1317 11.0 (est) 0.016 Composite 
 


Table 2 
Entrainment Summary by Quarter 


(Key Important Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2017 
Thunnus albacares (yellowfin tuna) 0 0 


0.016 
0 0 


Lutjanus campechanus(red snapper) 0 0 0 0 
Total 2017 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0 
Total 2017 Lutjanus campechanus (red snapper) 0 0 N/A 0 0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter. 


Table 3 
Other Ichthyoplankton 


(Non Key Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2017 N/A 0 0 0.016 0 0 
0 0 0 0 


Total 2017 Eggs 0 0 N/A 0 0 
Total 2017 Larvae 0 0 N/A 0 0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter. 







 
Table 4 


Other Non-Ichthyoplankton Entrained Organisms 
Organism Total Number Collected 
Copepods 6 
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May 5, 2017     
 
Chevron USA 
100 Northpark Blvd.  
Covington, LA 70433 
Attn: Jim Floyd 
Jim.floyd@chevron.com  
 
Re: Second Quarter 2017 Entrainment Monitoring Report for the Chevron Jack and St. 


Malo Floating Production Unit 
 CK Project No. 10726 
 
Dear Mr. Floyd: 
 
CK Associates (CK) is providing this letter report to Chevron USA (Chevron) to summarize the 
findings of the second quarter 2017 entrainment monitoring event for intake water collected 
from the cooling water intake structure (CWIS) aboard the Jack and St. Malo (JSM) floating 
production unit (FPU).  The JSM FPU is a fixed facility, for which construction was commenced 
after July 17, 2006.  Therefore, quarterly entrainment monitoring is required for the JSM FPU 
CWIS in accordance with section 12.c.2.ii of the NPDES General Permit for New and Existing 
Sources and New Dischargers in the Offshore Subcategory of the Oil and Gas Extraction Point 
Source Category for the Western Portion of the Outer Continental Shelf of the Gulf of Mexico 
(GMG290000) (general permit), effective October 1, 2012.   
 
Sample Collection 
 
Entrainment samples were collected by Chevron personnel from a slip stream of the cooling 
water system.  The slip stream begins downstream of the CWIS intake screens and upstream of 
the facility heat exchanger(s).  The slip stream is passed through an entrainment monitoring 
device (EMD) consisting of a closed conduit with a 330 micrometer screen in line with the flow 
after which the stream is returned to the JSM cooling water system downstream of the facility 
heat exchanger(s).   
 
The sampling process began at 0700 hours on April 4, 2017 and lasted until 0700 hours on April 
5, 2017. The EMD was operated continuously during the sampling period at a flow rate of 10.0 
gallons per minute resulting in an entrainment sample volume of 14,400 gallons.  Sample 
collection data are summarized in Table 1.  Upon sampling termination, the screen was 
removed from the EMD and washed of entrained particles into sample jars containing 10% 
buffered formalin.  The sample jars were packed in an ice chest and shipped to CK for 
processing and species identification by a fisheries biologist. See attachments A and B for a 
copy of the field data sheet and chain of custody documentation respectively. 
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Sample Results 
 
Samples were analyzed for the presence of eggs and larvae from yellowfin tuna, and red 
snapper.  These species were identified in the FPU’s general permit application as key 
representative commercial and recreational species of concern because eggs and larvae of 
these species are considered to be most likely to be entrained in the JSM CWIS.   
 
Zero yellowfin tuna eggs/larvae and zero red snapper eggs/larvae were identified during 
sample analysis. When normalized to the total facility flow, this entrainment rate amounts to 
zero eggs/larvae of key species of concern per cubic meter entrained per day.  A summary of 
the entrained key species of concern is included in Table 2.  There was an additional non-target 
ichthyoplankton larvae observed in the sample, see Table 3.  One Microdesmidae, however the 
larvae was too damaged to identify further. There were no additional non-target 
ichthyoplankton eggs observed in the sample see Table 3.  Other entrained organisms that 
were not listed as key species of concern and are not ichthyoplankton, but that were found in 
the entrainment samples included several Copepoda, see Table 4.  None of these organisms 
should be included as part of the discharge monitoring report submittal because they do not 
represent key important commercial and recreational species of concern. 
 
Conclusions 
 
Zero organisms of key important commercial and recreational species of concern were 
identified in entrainment samples collected from the JSM FPU during its first calendar quarter 
of entrainment monitoring.  Based on the analysis of the entrainment monitoring samples, 
engineering controls installed at the JSM FPU CWIS have successfully minimized the potential 
for environmental, socioeconomic, and ecological damage due to entrainment in the facility 
CWIS. 
 
If you have any questions or comments regarding this report, please do not hesitate to contact 
me at (255) 755-1000 or via email at James.Durbin@c-ka.com . 
 
Sincerely yours, 
CK Associates 


 
James L. Durbin 
Senior Environmental Scientist 
 
 
Attachments: As referenced 
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Table 1 
Sample Collection Data Summary by Quarter 


Quarter Year Start Date and 
Time 


Stop Date and 
Time 


Sample 
Flow Rate 
(gal/min) 


Sample 
Volume (MG) Collection Method 


1 2017 01/5/17-2100 01/6/17-2100 20.0 (est) 0.029 Composite 
2 2017 04/04/17-0700 04/05/17-0700 10.0 (est) 0.014 Composite 


 
Table 2 


Entrainment Summary by Quarter   
(Key Important Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2017 
Thunnus albacares (yellowfin tuna) 0 0 


0.029 
0 0 


Lutjanus campechanus (red snapper) 0 0 0 0 


2 2017 
Thunnus albacares (yellowfin tuna) 0 0 


0.014 
0 0 


Lutjanus campechanus (red snapper) 0 0 0 0 
Total 2017 Thunnus albacares (yellowfin tuna) 0 0 N/A 0 0 
Total 2017 Lutjanus campechanus (red snapper) 0 0 N/A 0 0 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 


Table 3 
Other Ichthyoplankton 


(Non Key Commercial and Recreational Species of Concern) 


Quarter Year Species/Family 
Total 


Collected 
Eggs 


Total 
Collected 


Larvae 


Sample 
Volume 


(MG) 


Total # 
Eggs 


Entrained1 


Total # 
Larvae 


Entrained1 


1 2017 
Gempylidae 0 1 


0.029 
0 84,097 


Haemulidae 0 3 0 252,290 
Sparidae 0 2 0 168,193 


2 2017 Microdesmidae 0 1 0.014 0 174,200 
Total 2017  0 7 N/A 0 678,780 


1 Projected number of organisms entrained per quarter based on an average cooling water flow equal to 26.8 
MGD for a 91-day quarter 


Table 4 
Other Non-Ichthyoplankton Entrained Organisms 


 
 


Copepoda 
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Memorandum 


Texas Registered Engineering Firm F-2393 
Texas Board of Professional Geoscientists Firm 50036 


Environmental Resources 
Management 
 
CityCentre Four 
840 West Sam Houston 
Parkway North, Suite 600 
Houston, Texas 77024-3920 
T: 281-600-1000 
F: 281-520-4625 
 
 
 


 
 


 
 
 
 
 
 
 
 
 
 
 
 
 


 
The Environmental Protection Agency (EPA) regulates discharges from exploration, 
development, and production facilities located in and discharging to federal waters of the Gulf 
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination 
System (NPDES) General Permit number GMG 290000 (General Permit).  The General Permit 
provides authorization to discharge wastewater and storm water in the western outer 
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees 
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure 
(CWIS) requirements.  
 
Samples were collected from the Lucius Truss Spar (Lucius) in accordance with the General 
Permit quarterly entrainment sampling requirements for Quarter 1 2015 (Q1 2015).  A 
description of the sampling procedures and analytical results of the Q1 2015 event are presented 
in the following paragraphs 
 
Procedure 
 
ERM staff travelled to Lucius under Anadarko supervision on March 9, 2015. Sampling began at 
00:00 on the morning of March 10, 2015. Samples were collected every six hours (06:00, 12:00, 
18:00) until four 25 m3 entrainment sample volumes were collected representing a 24-hour 
sample period. Samples remained in the possession of the sample team during the transport to 
shore.    
 
Once onshore, entrainment samples were shipped within 24 hours to Ecological Associates, Inc. 
(EAI), with chain-of-custody documentation included in the shipment.  Samples were processed 
by EAI during a 45-60 day period.   
 
In the laboratory, EAI technicians separated debris or material from aquatic organisms and 
sorted the organisms by life-stage to the lowest possible taxonomic level.   


To: Ms. Sofia Lamon, Ms. Ellen Thomson 


Company: Anadarko 


From:  Kurtis Schlicht, Bill Stephens, Emily Lantz 


Date: 10 April 2015 


Subject: Quarter 1 (January-March) 2015 Entrainment  
Sampling Results 
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Sampling Results 
 
A total of 2,597 organisms were present in the 100m3 of water sampled. Of these organisms, 21 
were fish and shellfish (also known as “Target” organisms, per EAI nomenclature): 2 fish larvae 
and 19 fish eggs. Table 1 below indicates the types, numbers, and lifestages of the fish within 
the March 10, 2015 sample. Table 2 below indicates the types, numbers, and lifestages of the 
non-fish species within the March 10, 2015 sample.  
 
Table 1.  Laboratory Analysis of Ichthyoplankton Samples Collected During Event 1 on March 
10, 2015 at the Anadarko Lucius Truss Spar Platform: Target Organisms. 
 
Taxa CRI/Non-


CRI 
Invertebrates 


Lifestage Sample 1 Sample 2 Sample 3 Sample 4 Total 


Collection time 00:00 06:00 12:00 18:00 
Fish 
Aulostomus 
maculatus 


 Post Yolk-
Sac Larvae 


 1   1 


Unidentified fish - 
damaged 


 Post Yolk-
Sac Larvae 


   1 1 


Fish total  1  1 2 
Fish Eggs 
Unidentified eggs 
- No embryos 


 Egg 3 3 1 12 19 


Fish Eggs Total 3 3 1 12 19 
Total Combined 3 4 1 13 21 
*CRI = Commercially or Recreationally Important Decapod Crustaceans. None present in 
samples. 
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Table 2.  Laboratory Analysis of Ichthyoplankton Samples Collected During Event 1 on March 
10, 2015 at the Anadarko Lucius Truss Spar Platform: Non-target Organisms. 
 
Taxa CRI/Non-CRI 


Invertebrates 
Lifestage Sample 1 Sample 2 Sample 3 Sample 4 Total 


Collection time 00:00 06:00 12:00 18:00 
Crustaceans 
Amphipoda Non-CRI Other   1 1 2 
Portunus sp. Non-CRI Megalops    1 1 
Decapod shrimp Non-CRI Other 6 10 18 35 69 
Crustacean Total 6 10 19 37 72 
Decapods 
Pleocyemata Non-CRI Megalops   1 2 3 
Pleocyemata Non-CRI Zoea   7  7 
Decapods Total   8 2 10 
Ostracods 
Ostracoda Non-CRI Other 87 149 182 187 605 
Ostracods Total 87 149 182 187 605 
Polychaetes 
Polychaeta Non-CRI Other 3 1 3 1 8 
Polychaete Total 3 1 3 1 8 
Arthropods 
Copepoda Non-CRI Other 244 380 533 705 1,862 
Arthropod Total 244 380 533 705 1,862 
Chaetognatha 
Chaetognatha Non-CRI Other 2 5 8 4 19 
Chaetognatha Total 2 5 8 4 19 
Total Combined 342 545 753 936 2576 
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The Environmental Protection Agency (EPA) regulates discharges from exploration, 
development, and production facilities located in and discharging to federal waters of the Gulf 
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination 
System (NPDES) General Permit number GMG 290000 (General Permit).  The General Permit 
provides authorization to discharge wastewater and storm water in the western outer 
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees 
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure 
(CWIS) requirements.  
 
Samples were collected from the Lucius Truss Spar (Lucius) in accordance with the General 
Permit quarterly entrainment sampling requirements for Quarter 2 2015 (Q2 2015).  A 
description of the sampling procedures and analytical results of the Q2 2015 event are presented 
in the following paragraphs 
 
Procedure 
 
ERM staff travelled to Lucius under Anadarko supervision on June 01, 2015. Sampling began at 
00:00 on the morning of June 02, 2015. Samples were collected every six hours (06:00, 12:00, 
18:00) until four 25 m3 entrainment sample volumes were collected representing a 24-hour 
sample period. Samples remained in the possession of the sample team during the transport  
to shore.    
 
Once onshore, entrainment samples were shipped within 24 hours to Ecological Associates, Inc. 
(EAI), with chain-of-custody documentation included in the shipment.  Samples were processed 
by EAI during a 45-60 day period.   
 
In the laboratory, EAI technicians separated debris or material from aquatic organisms and 
sorted the organisms by life-stage to the lowest possible taxonomic level.   


To: Ms. Sofia Lamon, Ms. Ellen Thomson 


Company: Anadarko 


From: Kurtis Schlicht, Bill Stephens, Emily Lantz 


Date: 17 August 2015 


Subject: Quarter 2 (April-June) 2015 Entrainment  
Sampling Results 
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Sampling Results 
 
A total of 120 “Target” (per EAI nomenclature) fish or shellfish organisms were present in the 
100m3 of water sampled: 2 fish larvae and 118 fish eggs. Table 1 below indicates the types, 
numbers, and lifestages of the fish within the June 02, 2015 sample.  
 
Table 1.  Laboratory Analysis of Ichthyoplankton Samples Collected During Event 1 on June 02, 
2015 at the Anadarko Lucius Truss Spar Platform: Target Organisms. 
 
Taxa CRI/Non-


CRI 
Invertebrates 


Lifestage Sample 1 Sample 2 Sample 3 Sample 4 Total 


Collection time 00:00 06:00 12:00 18:00 
Fish 
Carangidae 


 
 Post Yolk-


Sac Larvae 
1 0 0 0 1 


Unidentified fish - 
damaged 


 Post Yolk-
Sac Larvae 


1 0 0 0 1 


Fish total 2 0 0 0 2 
Fish Eggs 
Unidentified eggs 
- No embryos 


 Egg 0 115 3 0 118 


Fish Eggs Total 0 115 3 0 118 
Total Combined 2 115 3 0 120 
*CRI = Commercially or Recreationally Important Decapod Crustaceans. None present in 
samples. 
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The Environmental Protection Agency (EPA) regulates discharges from exploration, 
development, and production facilities located in and discharging to federal waters of the Gulf 
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination 
System (NPDES) General Permit number GMG 290000 (General Permit).  The General Permit 
provides authorization to discharge wastewater and storm water in the western outer 
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees 
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure 
(CWIS) requirements.  
 
Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the 
General Permit quarterly entrainment monitoring requirements for Quarter 3 2015 (Q3 2015).  A 
description of the sampling procedures and analytical results of the Q3 2015 monitoring event 
are presented in the following paragraphs. 
 
Sampling Procedures 
 
ERM staff travelled to Lucius under Anadarko supervision on September 21, 2015. Sampling 
began at 18:00 on the evening of September 21, 2015. Samples were collected every following six 
hours (00:00, 06:00, 12:00) until four, 25 m3 entrainment sample volumes were collected 
representing a 24-hour sample period. Sampling began at 18:00 in order to accommodate Lucius 
personnel request to have the entrainment sampling system (ESS) disassembled the day prior to 
crew change. Samples remained in the possession of the ERM sample team during the transport 
to shore, under the chain of custody protocol.    
 
Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates, 
Inc. (EAI), with chain-of-custody documentation included in the shipment.  Samples were 
processed by EAI during a 45-60 day period.  The final results, dated December 11, 2015, were 
received via email on December 11, 2015.    
 


To: Ms. Sofia Lamon, Ms. Ellen Thomson 


Company: Anadarko 


From:  Kurtis Schlicht,  Emily Lantz 


Date: 15 December 2015 


Subject: Lucius Truss Spar - Quarter 3 (July-September) 2015 
Entrainment  
Monitoring Results 
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and 
sorted the organisms by life-stage to the lowest possible taxonomic level.  During this quarter, 
EAI composited the four samples into two samples: one composite to represent the samples 
taken during the daytime (12:00 and 18:00, sunset occurred around 19:30); and one composite to 
represent the samples taken during the nighttime (00:00 and 06:00, sunrise occurred around 
07:15). In Q1 and Q2 the four samples collected each quarter were individually processed in 
order to verify the amount of material (number of organisms) present in the samples. After 
these two quarters were utilized as a baseline, we have assumed that the samples will contain 
relatively low numbers and organism density.   In Q3 and future quarterly sampling events, the 
samples will be composited into two samples (as described above), which is sufficient to show 
diel migration of organisms for analysis.  
 
Sampling Results 
 
A total of 28 “target” (per EAI nomenclature) fish or shellfish organisms were present in the 
100m3 of water sampled: 7 crustaceans; 3 fish larvae; and 18 fish eggs. Table 1 describes the 
types, numbers, and lifestages of the organisms of the 28 organisms present in the September 
21, 2015 sample.  Table 2 describes the lengths of captured fish organisms. Table 3 describes the 
density of organisms within the samples.  
 
Table 1.  Laboratory Analysis of Ichthyoplankton Samples Collected During Event 3 on 
September 21, 2015 at the Anadarko Lucius Truss Spar Platform.  
 
Taxa CRI*/Non-


CRI 
Invertebrates 


Lifestage Nighttime Sample 
(00:00 and 06:00) 


Daytime Sample 
 (12:00 and 18:00) 


Total 


Crustaceans 
Penaeidae CRI Post Larvae 0 6 6 
Sicyonia sp. CRI Mysis 0 1 1 
Crustacean Total 0 7 7 
Fish 
Diplogrammus 
pauciradiatus 


 Post Yolk-
Sac Larvae 


0 1 1 


Unidentified fish - 
damaged 


 Post Yolk-
Sac Larvae 


2 0 2 


Fish Total 2 1 3 
Fish Eggs 
Unidentified eggs 
- No embryos 


 Egg 17 1 18 


Fish Eggs Total 17 1 18 
TOTAL 19 9 28 
*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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Table 2.  Total Length (mm) of Ichthyoplankton Specimens Collected during Event 3 on 
September 21, 2015 at the Anadarko Lucius Truss Spar Platform. 
 
Sample Taxa Life Stage Specimen 


Number 
Total Length 
(mm) 


Nighttime Sample 
(00:00 and 06:00) 


Unidentified fish- 
damaged 


Post Yolk-Sac 
Larvae 


1 N/A* 


Unidentified fish- 
damaged 


Post Yolk-Sac 
Larvae 


1 N/A* 


Daytime Sample 
 (12:00 and 18:00) 


Diplogrammus 
pauciradiatus 


Post Yolk-Sac 
Larvae 


1 N/A* 


* Specimen damaged, not measured. 
 
Table 3.  Densities (Number per m3 of Water Filtered) of Organisms Collected During Event 3 
on September 21, 2015 at the Anadarko Lucius Truss Spar Platform. 
 
Taxa CRI*/Non-


CRI 
Invertebrates 


Lifestage Nighttime Sample 
(00:00 and 06:00) 


Daytime Sample 
 (12:00 and 18:00) 


Total 


Volume of filtered water (m3) 50.0 50.0 100.0 
Crustaceans 
Penaeidae CRI Post Larvae 0 0.120 0.060 
Sicyonia sp. CRI Mysis 0 0.020 0.010 
Crustacean Total 0 0.140 0.070 
Fish 
Diplogrammus 
pauciradiatus 


 Post Yolk-
Sac Larvae 


0 0.020 0.010 


Unidentified fish - 
damaged 


 Post Yolk-
Sac Larvae 


0.040 0 0.020 


Fish Total 0.040 0.020 0.030 
Fish Eggs 
Unidentified eggs 
- No embryos 


 Egg 0.340 0.020 0.180 


Fish Eggs Total 0.340 0.020 0.180 
TOTAL 0.380 0.180 0.280 
*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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The Environmental Protection Agency (EPA) regulates discharges from exploration, 
development, and production facilities located in and discharging to federal waters of the Gulf 
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination 
System (NPDES) General Permit number GMG 290000 (General Permit).  The General Permit 
provides authorization to discharge wastewater and storm water in the western outer 
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees 
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure 
(CWIS) requirements.  
 
Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the 
General Permit quarterly entrainment monitoring requirements for Quarter 4 2015 (Q4 2015).  A 
description of the sampling procedures and analytical results of the Q4 2015 monitoring event 
are presented in the following paragraphs. 
 
Sampling Procedures 
 
ERM staff travelled to Lucius under Anadarko supervision on November 30, 2015. Sampling 
began at 18:00 on the evening of November 30, 2015, and ended at 12:00 on December 01, 2015. 
Samples were collected every following six hours (00:00, 06:00, 12:00) until four, 25 m3 
entrainment sample volumes were collected representing a 24-hour sample period. Sampling 
began at 18:00 in order to accommodate Lucius personnel request to have the entrainment 
sampling system (ESS) disassembled the day prior to crew change. Samples remained in the 
possession of the ERM sample team during the transport to shore, under the chain of custody 
protocol.    
 
Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates, 
Inc. (EAI), with chain-of-custody documentation included in the shipment.  Samples were 
processed by EAI during a less than 30 day period.  The final results, dated December 17, 2015, 
were received via email on December 17, 2015.    
 


To: Ms. Sofia Lamon, Ms. Ellen Thomson 


Company: Anadarko 


From: Kurtis Schlicht, Emily Lantz 


Date: 19 January 2016 


Subject: Lucius Truss Spar - Quarter 4 (October-December) 2015 
Entrainment Monitoring Results 
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and 
sorted the organisms by life-stage to the lowest possible taxonomic level.  Based on client 
feedback received from the third quarter 2015 monitoring results, EAI processed the four 
samples individually (similar to Q1 and Q2 samples), versus the Q3 2015 methodology that 
composited the four samples to results in two diel (daytime versus nighttime) samples. In Q4 
and future quarterly sampling events, the samples will be processed individually rather than 
composited.  
 
Sampling Results 
 
A total of 27 “target” (per EAI nomenclature) fish or shellfish organisms were present in the 
100m3 of water sampled: 16 crustaceans; 1 fish larvae; and 10 fish eggs. Table 1 describes the 
types, numbers, and lifestages of the organisms of the 27 organisms present in the November 
30- December 01, 2015 sample.  Table 2 describes the lengths of captured fish organisms. Table 3 
describes the density of organisms within the samples.  
 
TABLE 1 - Laboratory Analysis of Ichthyoplankton Samples Collected During Event 4 on 
November 30- December 01, 2015 at the Anadarko Lucius Truss Spar Platform.  
 


Taxa CRI*/Non-
CRI 
Invertebrates 


Lifestage Sample 1 Sample 2 Sample 3 Sample 4 Total 


Collection Time 18:00 00:00 06:00 12:00 
Crustaceans 
Euphausiacea Non-CRI Adult 0 2 0 0 2 
Lophogastrida Non-CRI Adult 0 1 0 0 1 
Pinnotheres spp. Non-CRI Megalops 3 0 0 0 3 
Rimapenaeus spp. CRI Post Larvae 0 0 3 0 3 
Sergestidae Non-CRI Adult 0 4 1 0 5 
Xiphopenaeus 
kroyeri 


CRI Post Larvae 0 0 2 0 2 


Crustacean Total 3 7 6 0 16 
Fish 
Exocoetidae  Juvenile 0 0 1 0 1 
Fish Total 0 0 1 0 1 
Fish Eggs 
Unidentified eggs 
- No embryos 


 Egg 1 3 0 6 10 


Fish Eggs Total 1 3 0 6 10 
TOTAL 4 10 7 6 27 


*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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TABLE 2 - Total Length (mm) of Ichthyoplankton Specimens Collected during Event 4 on 
November 30- December 01, 2015 at the Anadarko Lucius Truss Spar Platform. 
 
Sample Taxa Life Stage Specimen 


Number 
Total Length 
(mm) 


Sample 1- 18:00 No Ichthyoplankton Present 
Sample 2- 00:00 No Ichthyoplankton Present 
Sample 3- 06:00 Exocoetidae Juvenile 1 N/A* 
Sample 4- 12:00 No Ichthyoplankton Present 
* Specimen damaged, not measured. 
 
TABLE 3 - Densities (Number per m3 of Water Filtered) of Organisms Collected during Event 4 
on November 30- December 01, 2015 at the Anadarko Lucius Truss Spar Platform. 
 


Taxa CRI*/Non-
CRI 
Invertebrates 


Lifestage Sample 1 Sample 2 Sample 3 Sample 4 Total 


Collection Time 18:00 00:00 06:00 12:00 
Volume of water filtered (m3) 25 25 25 25 100 


Crustaceans 
Euphausiacea Non-CRI Adult 0 0.08 0 0 0.02 
Lophogastrida Non-CRI Adult 0 0.04 0 0 0.01 
Pinnotheres spp. Non-CRI Megalops 0.12 0 0 0 0.03 
Rimapenaeus spp. CRI Post Larvae 0 0 0.12 0 0.03 
Sergestidae Non-CRI Adult 0 0.16 0.04 0 0.05 
Xiphopenaeus 
kroyeri 


CRI Post Larvae 0 0 0.08 0 0.02 


Crustacean Total 0.12 0.28 0.24 0 0.16 
Fish 
Exocoetidae  Juvenile 0 0 0.04 0 0.01 
Fish Total 0 0 0.04 0 0.01 
Fish Eggs 
Unidentified eggs 
- No embryos 


 Egg 0.04 0.12 0 0.24 0.10 


Fish Eggs Total 0.04 0.12 0 0.24 0.10 
TOTAL 0.16 0.40 0.28 0.24 0.27 


*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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The Environmental Protection Agency (EPA) regulates discharges from exploration, 
development, and production facilities located in and discharging to federal waters of the Gulf 
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination 
System (NPDES) General Permit number GMG 290000 (General Permit).  The General Permit 
provides authorization to discharge wastewater and storm water in the western outer 
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees 
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure 
(CWIS) requirements.  
 
Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the 
General Permit quarterly entrainment monitoring requirements for Quarter 1 2016 (Q1 2016).  A 
description of the sampling procedures and analytical results of the Q1 2016 monitoring event 
are presented in the following paragraphs. 
 
Sampling Procedures 
 
ERM staff travelled to Lucius under Anadarko supervision on February 15, 2016. Sampling 
began at 18:00 on the evening of February 15, 2016, and ended at 12:00 on February 16, 2016. 
Samples were collected every following six hours (00:00, 06:00, 12:00) until four, 25 m3 
entrainment sample volumes were collected representing a 24-hour sample period. Sampling 
began at 18:00 in order to accommodate Lucius personnel request to have the entrainment 
sampling system (ESS) disassembled the day prior to crew change. Samples remained in the 
possession of the ERM sample team during the transport to shore, under the chain of custody 
protocol.    
 
Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates, 
Inc. (EAI), with chain-of-custody documentation included in the shipment.  Samples were 
processed by EAI during a less than 30 day period.  The final results, dated March 7, 2016, were 
received via email on March 7, 2016.    
 


To: Ms. Sofia Lamon, Ms. Ellen Thomson 


Company: Anadarko 


From: Bill Stephens 


Date: 16 May 2016 


Subject: Lucius Truss Spar - Quarter 1 (January-March) 2016 
Entrainment Monitoring Results 
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and 
sorted the organisms by life-stage to the lowest possible taxonomic level.  The four samples 
were processed individually (not composited).   
 
Sampling Results 
 
A total of 73 “target” (per EAI nomenclature) fish or shellfish organisms were present in the 
100m3 of water sampled: 67 crustaceans; 4 fish larvae; and 2 fish eggs. Table 1 describes the 
types, numbers, and lifestages of the organisms of the 73 organisms present in the February 15- 
February 16, 2016 sample.  Table 2 describes the lengths of captured fish organisms. Table 3 
describes the density of organisms within the samples.  
 
TABLE 1 -  Laboratory Analysis of Ichthyoplankton Samples Collected During Event 5 on  
  February 15-February 16, 2016 at the Anadarko Lucius Truss Spar Platform 
 


Taxa CRI/Non-CRI 
Invertebrates* 


LifeStage Lucius-021516- 
Sample 1 


Lucius-021616- 
Sample 2 


Lucius-021616- 
Sample 3 


Lucius021616- 
Sample 4 Total 


Collection Time 18:00 0:00 6:00 12:00 
Crustaceans 


Decapoda Non-CRI Post Larvae 7 2 2 11 
Euphausiacea Non-CRI Post Larvae 13 8 19 9 49 
Hepatus epheliticus Non-CRI Megalops 1 1 
Hexapanope
us Non-CRI Megalops 


  
1 1 2 


Litopenaeus sp. CRI Post Larvae 1 1 
Portunus sp. Non-CRI Megalops 1 1 
Solenocera sp. Non-CRI Mysis 1 1 
Solenocera sp. Non-CRI Post Larvae 1 1 


Crustacean Total 23 10 23 11 67 
Fish 


Unidentified fish 


 


Post Yolk-Sac 
Larvae 


1 1 


 


2 4 


Fish Total 1 1 2 4 
Fish Eggs 


Unidentified eggs - 
No embryos  


Egg 
 


1 
 


1 2 


Fish Eggs Total 1 1 2 
Total 24 12 23 14 73 


 
*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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TABLE 2 -  Total Length (mm) of Ichthyoplankton Specimens Collected during Event 5  
on February 15- 16, 2016 at the Anadarko Lucius Truss Spar Platform 


 


Sample Number Taxa Life Stage Specimen 
Number 


Total Length 
(mm) 


Lucius-021516-Sample 1 Unidentified Fish Post Yolk-Sac Larvae 1 N/A 
1
 


Lucius-021616-Sample 2 Unidentified Fish Post Yolk-Sac Larvae 1 N/A 
1
 


Lucius-021616-Sample 3 No Ichthyoplankton Present 


Lucius-021616-Sample 4 
Unidentified Fish Post Yolk-Sac Larvae 1 N/A 


1
 


Unidentified Fish Post Yolk-Sac Larvae 2 N/A 
1
 


 
1 Specimen damaged, not measured. 
 
TABLE 3 -  Densities (Number per m3 of Water Filtered) of Organisms Collected During 


Event 5 on February 15-16, 2016 at the Anadarko Lucius Truss Spar Platform 
 


Taxa 
CRI/Non-CRI 
Invertebrates* 


LifeStage 
Lucius-021516- 


Sample 1 
Lucius-021616- 


Sample 2 
Lucius-021616- 


Sample 3 
Lucius-021616- 


Sample 4 
 
Total 


Collection Time 18:00 0:00 6:00 12:00 


Volume of Water Filtered (m3) 25.0 25.0 25.0 25.0 100.0 


Crustaceans 
Decapoda Non-CRI Post Larvae 0.28 0.08 0.08 0.11 
Euphausiacea Non-CRI Post Larvae 0.52 0.32 0.76 0.36 0.49 
Hepatus epheliticus Non-CRI Megalops 0.04 0.01 
Hexapanopeus 
angustifrons Non-CRI Megalops 


  
0.04 0.04 0.02 


Litopenaeus sp. CRI Post Larvae 0.04 0.01 
Portunus sp. Non-CRI Megalops 0.04 0.01 
Solenocera sp. Non-CRI Mysis 0.04 0.01 
Solenocera sp. Non-CRI Post Larvae 0.04 0.01 


Crustacean Total 0.92 0.4 0.92 0.44 0.67 
Fish 


Unidentified fish Post Yolk-Sac 0.04 0.04 0.08 0.04 


Fish Total 0.04 0.04 0.08 0.04 
Fish Eggs 


Unidentified 
eggs - No  


Egg 
 


0.04 
 


0.04 0.02 


Fish Eggs Total 0.04 0.04 0.02 


Total 0.96 0.48 0.92 0.56 0.73 
 
*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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The Environmental Protection Agency (EPA) regulates discharges from exploration, 
development, and production facilities located in and discharging to federal waters of the Gulf 
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination 
System (NPDES) General Permit number GMG 290000 (General Permit).  The General Permit 
provides authorization to discharge wastewater and storm water in the western outer 
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees 
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure 
(CWIS) requirements.  
 
Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the 
General Permit quarterly entrainment monitoring requirements for Quarter 2 2016 (Q2 2016).  A 
description of the sampling procedures and analytical results of the Q2 2016 monitoring event 
are presented in the following paragraphs. 
 
Sampling Procedures 
 
ERM staff travelled to Lucius under Anadarko supervision on June 13-14, 2016. Sampling began 
at 18:00 on the evening of June 13, 2016, and ended at 12:00 on June 14, 2016. Samples were 
collected every following six hours (00:00, 06:00, 12:00) until four, 25 m3 entrainment sample 
volumes were collected representing a 24-hour sample period. Sampling began at 18:00 to 
accommodate a Lucius personnel request to have the entrainment sampling system (ESS) 
disassembled the day prior to crew change. Samples remained in the possession of the ERM 
sample team during the transport to shore, under the chain of custody protocol.    
 
Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates, 
Inc. (EAI), with chain-of-custody documentation included in the shipment.  Samples were 
processed by EAI during a less than 30 day period.  The final results, dated July 15, 2016, were 
received via email on July 15, 2016.    
 


To: Ms. Sofia Lamon, Ms. Ellen Thomson 


Company: Anadarko 


From: Bill Stephens 


Date: 22 August 2016 


Subject: Lucius Truss Spar - Quarter 2 (April-June) 2016 
Entrainment Monitoring Results 
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and 
sorted the organisms by life-stage to the lowest possible taxonomic level.  The four samples 
were processed individually (not composited).   
 
Sampling Results 
 
A total of 11 “target” (per EAI nomenclature) fish or shellfish organisms were present in the 
100m3 of water sampled: 6 crustaceans; 0 fish larvae; and 5 fish eggs. Table 1 describes the types, 
numbers, and lifestages of the organisms of the 11 organisms present in June 13- June 14, 2016 
sample.  Table 2 describes the lengths of captured fish organisms. Table 3 describes the density 
of organisms within the samples.  
 
TABLE 1 - Laboratory Analysis of Ichthyoplankton Samples Collected During Event 6 on  
  June 13 – June 14, 2016 at the Anadarko Lucius Truss Spar Platform 
 


Taxa CRI/Non-CRI 
Invertebrates* 


LifeStage Lucius-061316- 
Sample 1 


Lucius-061416- 
Sample 2 


Lucius-061416- 
Sample 3 


Lucius061416- 
Sample 4 Total 


Collection Time 18:00 0:00 6:00 12:00 
Crustaceans 


Decapoda Non-CRI Juvenile  1 1 2 
Euphausiacea Non-CRI Juvenile  1 1  2 
Euphausiacea Non-CRI Other 1   1  2 


Crustacean Total 1 2 2 1 6 
Fish 


Fish Total No Ichthyoplankton Present     
Fish Eggs 


Unidentified eggs - 
No embryos  


Egg 1  2 1  1 5 


Fish Eggs Total 1  2 1  1 5 
Total 2 4 2 2 11 


 
*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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TABLE 2 - Total Length (mm) of Ichthyoplankton Specimens Collected during Event 6 on 
June 13-14, 2016 at the Anadarko Lucius Truss Spar Platform 


 


Sample Number Taxa Life Stage Specimen 
Number 


Total Length 
(mm) 


Lucius-061316-Sample 1 No Ichthyoplankton Present 


Lucius-061416-Sample 2 No Ichthyoplankton Present 


Lucius-061416-Sample 3 No Ichthyoplankton Present 


Lucius-061416- Sample 4  No Ichthyoplankton Present 


 
1 Specimen damaged, not measured. 
 
TABLE 3 -  Densities (Number per m3 of Water Filtered) of Organisms Collected During 


Event 6 on June 13-14, 2016 at the Anadarko Lucius Truss Spar Platform 
 


Taxa 
CRI/Non-CRI 
Invertebrates* 


LifeStage 
Lucius-061316- 


Sample 1 
Lucius-061416- 


Sample 2 
Lucius-061416- 


Sample 3 
Lucius-061416- 


Sample 4 
 
Total 


Collection Time 18:00 0:00 6:00 12:00 


Volume of Water Filtered (m3) 25.0 25.0 25.0 25.0 100.0 


Crustaceans 
Decapoda Non-CRI Juvenile  0.04 0.04 0.02 
Euphausiacea Non-CRI Juvenile  0.04 0.04  0.02 
Euphausiacea Non-CRI Other 0.04  0.04 0.02 


Crustacean Total 0.04 0.08 0.08 0.04 0.06 
Fish 


Fish Total No Ichthyoplankton Present     
Fish Eggs 


Unidentified 
eggs   


Egg 0.04 0.08 0.04 0.04 0.05 


Fish Eggs Total 0.04  0.08 0.04 0.04 0.05 


Total 0.08 0.16 0.12 0.08 0.11 
 
*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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The Environmental Protection Agency (EPA) regulates discharges from exploration, 
development, and production facilities located in and discharging to federal waters of the Gulf 
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination 
System (NPDES) General Permit number GMG 290000 (General Permit).  The General Permit 
provides authorization to discharge wastewater and storm water in the western outer 
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees 
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure 
(CWIS) requirements.  
 
Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the 
General Permit quarterly entrainment monitoring requirements for Quarter 3 2016 (Q3 2016).  A 
description of the sampling procedures and analytical results of the Q3 2016 monitoring event 
are presented in the following paragraphs. 
 
Sampling Procedures 
 
ERM traveled to Lucius on September 19, 2016 to conduct a sample event. Sampling began at 
18:00 hours on September 19, 2016 and after 15 minutes of sample run time, the sampling 
equipment exhibited a system failure and the sampling event was unable to be completed at 
that time. The sampling system was subsequently repaired and ERM staff travelled to Lucius on 
December 28, 2016 to conduct a make-up sample event for the previously uncompleted event. 
Sampling began at 18:00 hours on the evening of December 28, 2016, and ended at 12:00 hours 
on December 29, 2016. Samples were collected every following six hours (00:00, 06:00, 12:00) 
until four, 25 m3 entrainment sample volumes were collected representing a 24-hour sample 
period. Sampling began at 18:00 to accommodate a Lucius personnel request to have the 
entrainment sampling system (ESS) disassembled the day prior to crew change. Samples 
remained in the possession of the ERM sample team during the transport to shore, under the 
chain of custody protocol.    
 
Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates, 
Inc. (EAI), with chain-of-custody documentation included in the shipment.  Samples were 
processed by EAI during a less than 30 day period.  The final results, dated  
February 2, 2017, were received via email on February 2, 2017.    


To: Mr. John Geng and Mr. Steven McElhany 


Company: Anadarko 


From: Bill Stephens 


Date: 24 February 2017 


Subject: Lucius Truss Spar - Quarter 3 (July-September) 2016 
Entrainment Monitoring Results 
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and 
sorted the organisms by life-stage to the lowest possible taxonomic level.  The four samples 
were processed individually (not composited).   
 
Sampling Results 
 
A total of 6 “target” (per EAI nomenclature) fish or shellfish organisms were present in the 
100m3 of water sampled: 5 crustaceans; 1 fish larvae; and 0 fish eggs. Table 1 describes the types, 
numbers, and lifestages of the organisms of the 6 organisms present in December 28- December 
29, 2016 sample.  Table 2 describes the lengths of captured fish organisms. Table 3 describes the 
density of organisms within the samples.  
 
TABLE 1 - Laboratory Analysis of Ichthyoplankton Samples Collected During Event 7 on  
  December 28 – December 29, 2016 at the Anadarko Lucius Truss Spar Platform 
 


Taxa 
CRI/Non-CRI 
Invertebrates* 


Life Stage 
Lucius-Q3 


122816 Sample 1 
Lucius-Q3 


122916 Sample 2 
Lucius-Q3 


122916 Sample 3 
Lucius-Q3 


122916 Sample 4 
Total 


Collection Time 18:00 0:00 6:00 12:00 


Crustaceans 
Caridea Non-CRI Other 2   2 
Decapoda Non-CRI Other  2 1  3 


Crustacean Total 2 2 1  5 
Fish 


Unidentified fish- 
damaged 


 Post Yolk-
Sac Larvae 


1  


 


 1 


Fish Total  1   1 
Fish Eggs 


Fish Eggs Total No eggs present      


Total 3 2 1  6 


*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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TABLE 2 - Total Length (mm) of Ichthyoplankton Specimens Collected during Event 7 on 
December 28-29, 2016 at the Anadarko Lucius Truss Spar Platform 


 


Sample Number Taxa Life Stage Specimen 
Number 


Total Length 
(mm) 


Lucius-Q3 122816-Sample 1 Unidentified fish-damaged Post Yolk-Sac Larvae 1 NA 


Lucius-Q3 122916-Sample 2 No Ichthyoplankton Present 


Lucius-Q3 122916-Sample 3 No Ichthyoplankton Present 


Lucius-Q3 122916- Sample 4  No Ichthyoplankton Present 


1 Specimen damaged, not measured. 
 
TABLE 3 -  Densities (Number per m3 of Water Filtered) of Organisms Collected During 


Event 7 on December 28-29, 2016 at the Anadarko Lucius Truss Spar Platform 
 


Taxa 
CRI/Non-
CRI 
Invertebrates


LifeStage 
Lucius-Q3 


122816- Sample 1 
Lucius-Q3 


122916- Sample 2 
Lucius-Q3 


122916- Sample 3 
Lucius-Q3 


122916-Sample 4 
 
Total 


Collection Time 18:00 0:00 6:00 12:00 


Volume of Water Filtered (m3) 25.0 25.0 25.0 25.0 100.0 


Crustaceans 
Caridea Non-CRI Other 0.08   0.02 
Decapoda Non-CRI Other  0.08 0.04  0.03 


Crustacean Total   0.08 0.08 0.04  0.05 


Fish 
Unidentified fish-
damaged  


Post Yolk –
Sac Larvae 


0.04    0.01 


Fish Total  0.04   0.01 


Fish Eggs 
Fish Eggs Total No eggs present 


     
Total 0.12 0.08 0.04  0.06 


      
 
*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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The Environmental Protection Agency (EPA) regulates discharges from exploration, 
development, and production facilities located in and discharging to federal waters of the Gulf 
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination 
System (NPDES) General Permit number GMG 290000 (General Permit).  The General Permit 
provides authorization to discharge wastewater and storm water in the western outer 
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees 
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure 
(CWIS) requirements.  
 
Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the 
General Permit quarterly entrainment monitoring requirements for Quarter 4 2016 (Q4 2016).  A 
description of the sampling procedures and analytical results of the Q4 2016 monitoring event 
are presented in the following paragraphs. 
 
Sampling Procedures 
 
ERM traveled to Lucius on December 28, 2016 to conduct a sample event. Sampling began at 
12:00 hours on the evening of December 30, 2016, and ended at 06:00 hours on December 31, 
2016. Samples were collected every following six hours (18:00, 00:00, 06:00) until four, 25 m3 
entrainment sample volumes were collected representing a 24-hour sample period. Sampling 
began at 12:00 to allow a 24-hour period between the 3rd quarter make-up sample event and the 
regularly-scheduled 4th quarter sample event. The entrainment sampling system (ESS) was 
disassembled prior to crew change. Samples remained in the possession of the ERM sample 
team during the transport to shore, under the chain of custody protocol.    
 
Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates, 
Inc. (EAI), with chain-of-custody documentation included in the shipment.  Samples were 
processed by EAI during a less than 30 day period.  The final results, dated  
February 2, 2017, were received via email on February 2, 2017.    
 


To: Mr. John Geng and Mr. Steven McElhany 


Company: Anadarko 


From: Bill Stephens 


Date: 24 February 2017 


Subject: Lucius Truss Spar - Quarter 4 (October-December) 2016 
Entrainment Monitoring Results 
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and 
sorted the organisms by life-stage to the lowest possible taxonomic level.  The four samples 
were processed individually (not composited).   
 
Sampling Results 
 
A total of 5 “target” (per EAI nomenclature) fish or shellfish organisms were present in the 
100m3 of water sampled: 2 crustaceans; 2 fish larvae; and 1 fish egg. Table 1 describes the types, 
numbers, and lifestages of the organisms of the 5 organisms present in December 30- December, 
31, 2016 sample.  Table 2 describes the lengths of captured fish organisms. Table 3 describes the 
density of organisms within the samples.  
 
TABLE 1 - Laboratory Analysis of Ichthyoplankton Samples Collected During Event 8 on  
  December 30 – December 31, 2016 at the Anadarko Lucius Truss Spar Platform 
 


Taxa 
CRI/Non-CRI 
Invertebrates* 


Life Stage 
Lucius-Q4 


123016 Sample 1 
Lucius-Q4 


123016 Sample 2 
Lucius-Q4 


123116 Sample 3 
Lucius-Q4 


123116 Sample 4 
Total 


Collection Time 12:00 18:00 00:00 06:00 


Crustaceans 
Euphausiacea Non-CRI Post Larvae    2 2 


Crustacean Total    2 2 


Fish 
Clupidae  Post Yolk-


Sac Larvae 
 1 


 


 1 


 
Syngnathidae 


 Post Yolk-
Sac Lavae 


  


 


1 1 


Fish Total   1 1 2 


Fish Eggs 
Unidentified 
eggs 


 Egg  1    


Fish Eggs Total 
      1 


Total  2  3 5 
*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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TABLE 2 - Total Length (mm) of Ichthyoplankton Specimens Collected during Event 8 on 
December 30-31, 2016 at the Anadarko Lucius Truss Spar Platform 


 


Sample Number Taxa Life Stage Specimen 
Number 


Total Length 
(mm) 


Lucius-Q4 123016-Sample 1 No Ichthyoplankton Present 


Lucius-Q4 123016-Sample 2 Clupidae Post Yolk-Sac Larvae 1 3.0 


Lucius-Q4 123116-Sample 3 No Ichthyoplankton Present 


Lucius-Q4 123116- Sample 4 Syngnathidae Post Yolk-Sac Larvae 1 3.0 


 
 
  
TABLE 3 -  Densities (Number per m3 of Water Filtered) of Organisms Collected During 


Event 8 on December 30-31, 2016 at the Anadarko Lucius Truss Spar Platform 
 
 


Taxa CRI/Non-CRI 
Invertebrates* 


Life Stage Lucius-Q4 
123016 Sample 1 


Lucius-Q4 
123016 Sample 2 


Lucius-Q4 
123116 Sample 3 


Lucius-Q4 
123116 Sample 4 


Total 


Collection Time 12:00 18:00 00:00 06:00 
Volume of Water Filtered (m3) 25.0 25.0 25.0 25.0 100.0 


Crustaceans 
Euphausiacea Non-CRI Post Larvae    0.08 0.02 


Crustacean Total    0.08 0.02 


Fish 
Clupidae  Post Yolk-


Sac Larvae 
 0.04 


 


 0.01 


 
Syngnathidae 


 Post Yolk-
Sac Lavae 


  


 


0.04 0.01 


Fish Total   0.04 0.04 0.02 


Fish Eggs 
Unidentified 
eggs 


 Egg  0.04   0.01 


Fish Eggs Total 
   0.04   0.01 


Total  0.08  0.12 0.05 
*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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The Environmental Protection Agency (EPA) regulates discharges from exploration, 
development, and production facilities located in and discharging to federal waters of the Gulf 
of Mexico offshore of Louisiana and Texas under National Pollutant Discharge Elimination 
System (NPDES) General Permit number GMG 290000 (General Permit).  The General Permit 
provides authorization to discharge wastewater and storm water in the western outer 
continental shelf (OCS) regions of the Gulf of Mexico with conditions that the permittee agrees 
to a variety of effluent limitations, monitoring, reporting, and cooling water intake structure 
(CWIS) requirements.  
 
Entrainment samples were collected from the Lucius Truss Spar (Lucius) in accordance with the 
General Permit quarterly entrainment monitoring requirements for Quarter 1 2017 (Q1 2017).  A 
description of the sampling procedures and analytical results of the Q1 2017 monitoring event 
are presented in the following paragraphs. 
 
Sampling Procedures 
 
ERM traveled to Lucius on March 27, 2017 to conduct the 1st Quarter sample event. The 
contractor Dolphin supported the assembly of the entrainment sampling system (ESS). 
Sampling began at 18:00 hours on the evening of March 27, 2017, and was completed following 
the end of the 12:00 hour event on March 28, 2017. Samples were collected every following six 
hours (00:00, 06:00, 12:00) until four, 25 m3 entrainment sample volumes were collected 
representing a 24-hour sample period. The entrainment sampling system (ESS) was 
disassembled prior to crew change after the last event. Samples remained in the possession of 
the ERM sample team during the transport to shore, under the chain of custody protocol.    
 
Once onshore, the entrainment samples were shipped within 24 hours to Ecological Associates, 
Inc. (EAI), with chain-of-custody documentation included in the shipment.  Samples were 
processed by EAI during a less than 30 day period.  The final results, dated  
April 10, 2017, were received via email on April 10, 2017.    
 


To: Mr. John Geng and Mr. Steven McElhany 


Company: Anadarko 


From: Bill Stephens 


Date: 5 May 2017 


Subject: Lucius Truss Spar - Quarter 1 (January-March) 2017 
Entrainment Monitoring Results 
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In the laboratory, EAI technicians separated debris or material from aquatic organisms and 
sorted the organisms by life-stage to the lowest possible taxonomic level.  The four samples 
were processed individually (not composited).   
 
Sampling Results 
 
A total of 5 “target” (per EAI nomenclature) fish or shellfish organisms were present in the 
100m3 of water sampled: 3 crustaceans; 2 fish larvae; and 0 fish eggs. Table 1 describes the types, 
numbers, and lifestages of the organisms of the 5 organisms present in March 27- March, 28, 
2017 sample.  Table 2 describes the lengths of captured fish organisms. Table 3 describes the 
density of organisms within the samples.  
 
TABLE 1 - Laboratory Analysis of Ichthyoplankton Samples Collected During Event 9 on  
  March 27 – March 28, 2017 at the Anadarko Lucius Truss Spar Platform 
 


Taxa 
CRI/Non-CRI 
Invertebrates* 


Life Stage 
Lucius-Q1 


032717 Sample 
1 


Lucius-Q1 
032817 Sample 2 


Lucius-Q1 
032817 Sample 3 


Lucius-Q1 
032817 Sample 4 


Total 


Collection Time 18:00 00:00 06:00 12:00 


Crustaceans 
Euphausiacea Non-CRI Metanauplius 2    2 
Euphausiacea Non-CRI Adult   1  1 


Crustacean Total 2  1  3 


Fish 


Myctophidae  Post Yolk-Sac 
Larvae 


 1 


 


 1 


Blenniidae  
Yolk-Sac 
Larvae 


  


 


1 1 


Fish Total   1 1 2 


Fish Eggs 
No fish eggs 
collected        


Fish Eggs Total 
       


Total 2 1 1 1 5 
*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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TABLE 2 - Total Length (mm) of Ichthyoplankton Specimens Collected during Event 9 on 
March 27-28, 2017 at the Anadarko Lucius Truss Spar Platform 


 


Sample Number Taxa Life Stage Specimen 
Number 


Total Length 
(mm) 


Lucius-Q1 032717-Sample 1 No Ichthyoplankton Present 


Lucius-Q1 032817-Sample 2 Mycotophidae Post Yolk-Sac Larvae 1 N/A1 


Lucius-Q1 032817-Sample 3 No Ichthyoplankton Present 


Lucius-Q1 032817- Sample 4 Blenniidae Yolk-Sac Larvae 1 2.5 


1Specimen damaged, not measured 
 
TABLE 3 -  Densities (Number per m3 of Water Filtered) of Organisms Collected During 


Event 9 on March 27-28, 2017 at the Anadarko Lucius Truss Spar Platform 
 


Taxa CRI/Non-CRI 
Invertebrates* 


Life Stage Lucius-Q1 
032717 Sample 


1 


Lucius-Q1 
032817 Sample 2 


Lucius-Q1 
032817 Sample 3 


Lucius-Q1 
032817 Sample 4 


Total 


Collection Time 18:00 00:00 06:00 12:00 
Volume of Water Filtered (m3) 25.0 25.0 25.0 25.0 100.0 


Crustaceans 
Euphausiacea Non-CRI Metanauplius 0.08    0.02 
Euphausiacea Non-CRI Adult   0.04  0.01 


Crustacean Total 0.08  0.04  0.03 


Fish 


Myctophidae  Post Yolk-Sac 
Larvae 


 0.04 


 


 0.01 


Blennidae 
 Yolk-Sac 


Lavae 
  


 


0.04 0.01 


Fish Total   0.04 0.04 0.02 


Fish Eggs 
No Fish Eggs 
Identified         


Fish Eggs Total 
       


Total 0.08 0.04 0.04 0.04 0.05 
*CRI = Commercially or Recreationally Important Decapod Crustaceans.  
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Meeting the Requirements of 40 CFR.125.137 For Information on 
Seasonal Variation of Entrainment 


Relevant Text from 40CFR.125.137


“After that time[24 months of bimonthly monitoring] , the Director may approve a request for less 
frequent sampling in the remaining years of the permit term and when the permit is reissued, if 
supporting data show that less frequent monitoring would still allow for the detection of any seasonal 
variations in the species and numbers of individuals that are impinged or entrained.” 


Proposed alternative to quarterly monitoring of a small number of regulated intakes


Approach
• Allow operators of regulated intakes to submit an initial report on seasonal densities of eggs and larvae 


from SEAMAP data base and follow up with updated reports periodically as data are added


Advantages
• Proposed approach is more effective at addressing regulatory requirement than existing method
• Data are collected and maintained over the long term 
• Long term consistency of collection methods ensures comparability over time 
• Data are suitable for detecting evolution of entrainment risk over time
• SEAMAP larval data could be selected for most common species in each region
• Approach is cost effective and appropriate to the low level of risk demonstrated in the 24‐month 


Entrainment Monitoring Study and in a peer‐reviewed study of entrainment risk from much larger water 
volumes in depths of 20‐60 m where egg and larval densities are much higher.*


*Gallaway, B.J., W.J. Gazey, J.G. Cole, and R.G. Fechhelm (2007); "Estimation of Potential Impacts from Offshore Liquefied Natural Gas Terminals On Red Snapper and Red 
Drum Fisheries of the Gulf of Mexico: An Alternative Approach"  Transactions of the American Fisheries Society (2007) 136:655‐677







Gulf of Mexico Fishery Zones


• The Source Water Biological Baseline Characterization Study divided 
the GOM into 15 fishery zones organized by depth and longitude


• Each zone can be considered a homogenous unit for fishery analysis







Comparison of SEAMAP, EMS, and On‐Platform Densities


On‐platform


Egg_and_larvae_mulitplots.jnb


On‐platform (LT)


*On--Platform (LT) means the values are  "less than" the y-axis value. As an example, a 100 cubic meter  sample in which there were no eggs found was  
plotted as having an egg density of less than 0.01 eggs/cubic meter.
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Issue 


It is acknowledged that surfactants should not be used for purposes which ‘’could circumvent the intent 
of the permit’s produced water sheen monitoring requirements’’(1).  


Detergent vs Surfactant 


It is important to differentiate between surfactants (detergents, dispersants) in the context of reducing 
oil content in a discharge stream vs the use of surface active substances in the formulation of  chemicals  
to impart specific properties to the formulation. Detergents, dispersants, and soaps are surfactants or 
surfactant mixtures, whose solutions have cleaning properties (2). For example detergents alter 
interfacial properties so as to promote removal of a phase from solid surfaces (2). However, not all 
surfactants are detergents although their names are often used interchangeably. On the other hand, the 
cleaning ability of some surfactants is also required at some stages of the Petroleum Industry. 


Use of Surfactants in the Oil Industry 


Surfactants are used at all stages in the petroleum industry; from oil-well drilling and production, 
reservoir injection to surface plant processing,  to pipeline and marine transportation of petroleum 
emulsions (2). 


Surfactants are required in chemical formulations due to their unique property to break down the 
interface between water and oil and their ability to influence the properties of surfaces and interfaces 
(2). They are also defined as compounds that contain one part that has an affinity for polar media and 
the other has affinity for nonpolar media (3).  They behave in this manner  because they contain both a 
hydrophilic group, such as an acid anion (-CO2- or SO3-), and a hydrophobic  group such as an alkyl 
chain. 


These qualities make surfactants invaluable to the petroleum industry.  Their relevance in  various 
interfacial phenomena, such as adsorbed surfactant films, self-assembly, contact angle, wetting, foams 
and emulsions with regard to drilling, enhanced oil recovery, antifoaming, corrosion inhibition, oil spill 
clean-up, oil/water separation, and fluidization of highly viscous materials has been well documented 
has been well documented (3). 


Use of Surfactants in Drilling Processes 


The main applications of surfactants in oil based drilling fluids are emulsification and oil wetting of  
cuttings to ensure good suspension and transports. Emulsifiers have by definition surface active 
(surfactant) properties and they are an essential part of  oil and synthetic based drilling fluids. The use of 
surfactants is at the core of invert emulsion technology from conventional mineral oil invert emulsion 
fluid system to high-performance organophilic clay-free synthetic based invert emulsion fluid system.  


 







The function of the emulsifier is to lower the interfacial tension between oil and water resulting in the 
formation of a stable emulsion. This is achieved by having a  mixture of oil and water in which one of the 
phases, the dispersed phase, occurs as droplets dispersed within the other (3). The emulsifier surrounds 
droplets of water as if encapsulating the water molecules, with the fatty acid component of the 
chemical dissolving in the oil phase of the mud.  Emulsifiers used in drilling muds have been classified as 
primary and secondary; common primary emulsifiers include fatty acids, rosin acids and their 
derivatives, with secondary emulsifiers including amines, amides, sulphonic acids alcohols and related 
copolymers. The secondary emulsifiers improve the stability of the emulsion further from the primary or 
main emulsifier and aids. 


Water based drilling fluids use a variety of surfactants (4) for specific applications such as lubrication and 
corrosion inhibition. Drilling lubricants often contain surfactants which are used to reduce friction during 
the drilling process and increase rate of penetration which is imperative for drilling long horizontal well 
depths.  Without lubricants, some reservoir targets may not be reachable due to torque and drag 
limitations which lead to stuck pipe and possible well abandonment.  These are especially important in 
applications using water or brine base fluids where there is minimal lubricity in comparison to oil based 
muds. 


 One  common issue with water based drilling fluids when adding viscosifiers is the production of foam. 
The surfactants in defoamers (also known as anti-foamers)  help reduce the interfacial tensions between 
fluid and air allowing the reduction in formed bubbles. 


Other uses in water based drilling fluids include, inhibition of shale-swelling  to prevent wellbore 
instabilities, prevention of  cuttings sticking to the drill bit, prevention of differential sticking,  inhibition 
of  flocculation of clay particles and surfactant-polymer complexes for enhanced properties in fluids for 
low-pressure reservoirs. 


Completion fluids are fluids used after the drilling process to complete the well before production 
begins. These fluids commonly consist of brine as the base fluid which is naturally corrosive. Therefore, 
it is common to use a corrosion inhibitor. Surfactants are now widely used in corrosion inhibitors by 
interacting with the metal surface. This is done by forming a film on the metal surface which in turn 
protects the metal through an absorption mechanism. Since completion brines are commonly used in 
the reservoir section, there is a need to ensure the brine/crude oil don’t mix. Therefore, surfactants are 
commonly used to prevent emulsions from lowering the surface tension of the brine and interfacial 
tensions as previously explained.  


Other surfactants are components in wellbore clean-up / cleaner chemicals for cleaning metal and/or 
formation surfaces both on surface and down hole.   


Reservoir permeability (productivity or injectivity) can be severely adversely affected by drilling fluid and 
other residues coating metal surfaces.  Surfactants are utilized to efficiently clean these metal surfaces 
of this debris and residue and therefore help protect the reservoir from damage.   







A common down-hole usage is when displacing drilling fluids and other fluids from the well bore to 
clean metal surfaces downhole (e.g. production casing and tubing) and also for cleaning the marine riser 
at the end of the well, when the drilling and completion phase is finished.  Occasionally, surfactants can 
be used to remove the drilling fluid filter cake from the face of the reservoir rock in order to re-establish 
optimal permeability pathways between the hydrocarbon reserves and the production tubing to 
surface. 


At the surface, surfactants are used for cleaning of surface pits (tanks containing specialized fluids).  


Summary 


Surfactants are part of the composition of many chemicals and fluid systems used in the  Gulf of Mexico. 
Toxicity tests in  cuttings wastes containing both oil based muds and water based muds consistently 
meet the required limits, indicating that the presence of small concentration of these chemicals does 
not affect the toxicity of the discharge stream containing drilling fluids adhered to cuttings, as well as 
other fluids systems which may contain chemicals with surfactants in their make- up. 


In summary chemicals with surfactant properties are currently used in the Gulf of Mexico  and 
throughout the world in fluids systems which are discharged and meet regulatory requirements. 


A complete ban in the discharge of surfactants would preclude the current discharge regime in the Gulf 
of Mexico. 
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Storet Code Limit Set Parameter DMR Permit
85871 Visual Frequency Weekly Monthly


85868 R
85868 S
85868 T


48 HR MN DA MAX
MO AV MN Not in permit
48 HR MN DA MAX


MO AV MN Not in permit
04239 T Visuals - Untreated See MD DMR
22414
51726


TOP3E
TOP6B
TPP3E
TPP6B
TXP3E
TXP6B
TYP3E
TYP6B
TLP3E None Shown
TGP3E
TOP3E
TPP3E
TYP3E
TXP3E
TOP6B
TPP6B
TXP6B
TLP3E None Shown
TGP3E
TOP3E
TPP3E
TYP3E
TXP3E
TOP6B
TPP6B
TXP6B
22414 Whole effluent toxicity percentage mg/L
51726 Critical Dilution percentage mg/L
TLP3E None Shown
TGP3E
TOP3E
TPP3E
TYP3E
TXP3E
TOP6B
TPP6B
TXP6B


TQM3E


TQM6B
Coeffecient of Variation


CW


CT


Velocity Frequency


SS Toxicity Reporting Units Percentage mg/L


HF
Americamysis bahiaMysid species name Mysidopsis bahia


Menidia species name


Menidia berryllina


Instantaneous Daily


(see TGP6B - 
Menidia for 
consistency


(see TLP6B - Menidia 
for consistencyMenidia menidia Menidia berryllina


Americamysis bahia


(see TQP3E - mysid. 
Bahia) for consistency


Menidia berryllina


(see TQP3E - mysid. 
Bahia) for consistency


(see TGP6B - 
Menidia for 
consistency


NeTDMR Inconsistences


PR


Mysid species name Mysidopsis bahia


Mysid species name Americamysis bahia Mysidopsis bahiaMD


Menidia species name Menidia menidia


(see TQP3E - mysid. 
Bahia) for consistency


Menidia species name Menidia menidia












 


Docket ID No.  EPA-R06-OW-2017-0217 


 


EPA NPDES GMG 290000 – Draft Permit 


Public Comment: 


 


Current Draft Permit Language with Comments listed below each in Red. 


1. 


Section B: 2 a, b 


Formation Oil. No discharge. Monitoring shall be performed on the drilling fluid as follows:  


a) Once prior to drilling using the gas chromatography/mass spectrometry test method specified in 


Part I, Section D.11 of this permit. The test results shall be reported in the DMR.  


 


Alternatively, the permittee may provide certification, as documented by the supplier(s), that the 


drilling fluid being used on the well will meet the no discharge limit for formation oil.  


b) Once per week during drilling using the Reverse Phase Extraction test method specified in Part I, 


Section D.12 of this permit or the gas chromatography/ mass spectrometry method specified in Part I, 


Section D.11 of this permit.  


 


Comment: Please consider clarifying the above statement by adding exact language indicating 


the GCMS method as that listed in Appendix 5 of 40 CFR Part 435, Subpart A, being EPA 


Method 1655. 


 


 


 


2. 


 
11. Formation Oil Contamination of Drilling Fluids  


The approved test method for permit compliance is identified as: Gas chromatography/mass 


spectrometry (GC/MS) as described below. The GC/MS method reports results for the GC/MS test as 


percent crude contamination when calibrated for a specific crude oil. In order to define an applicable 


pass/fail limit to cover a variety of crude oils, the same crude oil used in calibration of the RPE test 


shall be used to calibrate the GC/MS test results to a standardized ratio of the target aromatic ION 


Scan 105. Based on the performance of a range of crude oils against standardized ratio, a value will 


be selected as a pass/fail standard which will represent detection of crude oil. 107  


 


Comment: Please consider clarifying the above statement by adding exact language indicating 


the GCMS method as that listed in Appendix 5 of 40 CFR Part 435, Subpart A, being EPA 


1655. 


 







3. 


 
Appendix C  


Determination of Crude Oil Contamination in Non Aqueous Drilling Fluids by Gas 


Chromatography/Mass Spectrometry (GC/MS) 


 


 


Comment: Appendix C currently appears to describe the original GCMS method with the 


NIST standard (NIST 1582 Petroleum Crude Oil Standard Reference Material) that is no 


longer available. The Crude Oil calibration procedure described in Appendix C is no longer a 


viable option as the preparation of the calibration curve is specific to the use of the NIST 1582 


standard.  Please consider revising-updating Appendix C to reference and describe only the 


GCMS method listed in Appendix 5 of 40 CFR Part 435, Subpart A, being EPA 1655, with the 


use of NIST 2779 Gulf of Mexico Crude Oil Standard Reference Material as the calibration 


standard.  
 


 


 


4. 


 
7.2.1 Crude Oil Reference- NIST 1582 Petroleum Crude Oil Standard Reference Material (U.S. 


Department of commerce national Institute of Standards and Technology, Gaithersburg, MD 20899). 


Alternative NIST Method 2779 can be used for the purposes. This oil will be used in the calibration 


procedures 


 


Comment: Please note that NIST 2779 is a standard used for calibration in the GCMS test and not a 


method itself.  


 


 


 


5. 


 
12.2.3). If the ratio of the of the 105 EIP area to the TCB m/z 91 EIP area for the authentic sample is 


greater than that for the 1% formation oil equivalent calibration standard, the sample is considered 


contaminated with formation oil. 


 


Comment: For clarification, please consider revising-updating Appendix C to indicate and describe 


only the GCMS method listed in Appendix 5 of 40 CFR Part 435, Subpart A, being EPA 1655 but 


incorporate 12.2.3 listed above, to describe the limit for formation oil.  As EPA 1655, like other EPA 


methods, describes the manner in which to perform the test, but may not indicate a permit limit for 


that test.  


 


 


 


 


 







6. 


 
10. Polynuclear Aromatic Hydrocarbons  


The approved test method for permit compliance is identified as: Method 1654A: “PAH Content of 


Oil by High Performance Liquid Chromatography with a UV Detector,” which was published in 


Methods for the Determination of Diesel, Mineral and Crude Oils in Offshore Oil and Gas Industry 


Discharges, EPA-821-R-92-008 (incorporated by reference and available from National Technical 


Information Service at 703/605-6000). 


 


Comment: For additional laboratory procedure flexibility, please consider also allowing EPA SW 


846 Method 8270 as a permit compliance test method for PAH determination as required in this 


permit.  


 


 


 


7. 


 
Analyses for mercury shall be conducted using EPA Method 245.5, Method 7471 A, or more 


recently approved methods and the results expressed in mg/kg (dry weight). Analysis for cadmium 


shall be conducted using EPA methods 200.7, 200.8, or EPA method 3050 B followed by 6010B or 


6020, or more recently approved methods and the results expressed as mg/kg (dry weight) of barite. 


 


Comment: Please note EPA Method 245.5 for Mercury and EPA Methods 200.7 and 200.8 for 


Cadmium are Clean Water Act methods and not applicable to solid samples.  Please consider 


revising-updating to remove those methods from the above paragraph. 


 


 


 


 


 


 


Should EPA R6 have any questions or would like to further discuss these comments, please contact 


Annie Reedy or Carlyle Bourgeois with Element-Lafayette at 1-800-737-2378. 


 


Thanks for your consideration of these comments. 
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10 July 2017  
      
U.S. EPA-Region 6 
U.S. Environmental Protection Agency 
1445 Ross Avenue 
Dallas, Texas 75202- 
Docket:  EPA-R06-OW-2017-0217 
 
Re: Draft NPDES General Permit for the Western Portion of Gulf of Mexico (GMG290000)  
 
To whom it may concern: 
 
The International Association of Drilling Contractors is a trade association representing the 
interests of drilling contractors, onshore and offshore, operating worldwide. Our 
membership includes all drilling contractors currently operating mobile offshore drilling 
units (MODUs) in the areas subject to the jurisdiction of the United States.  
 
The purpose of this letter is to respond to the EPA’s 11 May 2017 (82 FR 21995) Federal 
Register Notice of Reissuance of the NPDES General Permit for the Western Portion of the 
Gulf of Mexico (GMG290000).  
 
These comments are offered without prejudice to comments that may also be addressed 
directly by IADC members. 
 
IADC offers the following comments with regards to the reissuance of EPA R6 NPDES 
General Permit GMG290000: 
 
Notice of Intent (I.A.2., Notes 3 and 4 on p. 4 of draft Permit). 
 
Note 3 clarifies that an eNOI is valid for different drilling jobs within 1500 feet from the 
originally filed location.  There may be instances where the vessel is still in the same lease 
block but farther than 1500 feet, and vice versa – that the vessel may be in a different lease 
block but actually less than 1500 feet.  IADC suggests that the wording be modified as 
follows: 
 


“Note 3:  eNOI filed by a drilling vessel is valid for different drilling jobs within the 
same lease block or 1500 feet from the originally filed location.” 


 
Regarding Note 4, IADC believes that the use of the word “stands” may result in confusion 
depending on its interpreted definition. IADC requests that the note be modified as follows: 
 


“Note 4:  While a drilling vessel stands offshore is located in the permit area between 
drilling jobs, it could may file an eNOI for coverage. 
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Sanitary Waste – Monitoring Requirements (Section I.B.7.b.; p. 25 of draft Permit and 
pp. 19-20 of Fact Sheet) 
 
The EPA has removed the “Exception” for Marine Sanitation Devices (MSDs), which allows 
operators to test the unit annually in lieu of requiring monthly testing for total residual 
chlorine.  The basis of this change was due to the EPA’s conclusions that:  (1) some MSDs do 
not provide automatic disinfection treatment; (2) the U.S. Coast Guard does not conduct 
annual MSD inspections; and (3) the exception has caused confusion with operators about 
observation and reporting requirements. 
 
In the offshore industry, most oil and gas mobile offshore drilling vessels (MODUs) have 
MSDs tested – and inspected – by a third party on an annual basis to verify that the 
equipment is functioning properly.  IADC offers the following justification for EPA to retain 
the MSD exception: 
 


1. While it is correct that some MSDs do not provide automatic disinfection treatment, 
the majority of MSDs in the oil and gas drilling industry do provide it.  For MSDs that 
are properly functioning, they are indeed providing disinfection treatment. 


2. The U.S. Coast Guard conducts annual inspections of MSDs in order to issue or 
revalidate the MODU’s Certificate of Compliance.  During this inspection, the Coast 
Guard confirms that the MSD is type-approved and fully operational.  Additionally, it 
should be understood that an overwhelming majority of oil and gas drilling vessels 
are internationally flagged.  As such, their Class Society, on behalf of Flag State, 
conducts MSD inspections as a requirement for issuance of the International Sewage 
Pollution Prevention Certificate pursuant to MARPOL, Annex IV [Regulations for the 
prevention of pollution by sewage from ships]. 


3. Prohibitions in subsection (a) of the draft general permit refers to daily 
observations.  The limitations stated in subsection (b) refers to monthly total 
residual chlorine testing.  For clarity as to what the Exception applies to, IADC 
recommends a revision to the Exception to remove the reference to “prohibitions” as 
follows: 


 
“Any facility operator which properly operates and maintains a marine 
sanitation device (MSD) that complies with the pollution control standards and 
regulations under section 312 of the Act shall be deemed in compliance with 
the permit prohibitions and limitations for sanitary waste.” 


 
Based on all of the above information, IADC requests that the EPA does not remove the 
Exception for a properly functioning MSD. 
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Miscellaneous Discharges of Seawater and Freshwater which have been chemically 
treated (Section 11.a-b; pp. 28-30 of draft Permit) 
 
The draft permit defines chemically treated seawater and freshwater as “seawater or 
freshwater to which corrosion inhibitors, scale inhibitors, and/or biocides have been 
added.”  MODUs utilize marine growth prevention systems that serve to prevent bio-fouling 
organisms from taking over hulls, ballasts, fire control, fire protection, piping and 
equipment whilst simultaneously preventing corrosion in the aforementioned via the 
utilization of anodic/cathodic protection (also known as Impressed Current Cathodic 
Protection – ICCP), which is necessary for the continued safe operation of a vessel.  
 
These systems are currently being used by the shipping industry and the U.S. Military and 
are allowable under the EPA’s Vessel General Permit. It is important to note that MODUs 
act as ships when not participating in Oil & Gas exploratory activities and, as such, are also 
governed by the shipping laws, which include the International Maritime Organization 
(IMO), the United States Coast Guard, and the Class Society and Flag State. 
 
The concentration of ion discharges, particularly copper and aluminum during the 
electrochemical process of anti-corrosion and bio-fouling prevention are significantly less 
than the EPA’s established National Recommended Water Quality Criteria for Aquatic Life, 
as described in the following EPA documents: 
 


• Appendix A, Cathodic Protection: Nature of Discharge for the “Phase I Final Rule and 
Technical Development Document of Uniform National Discharge Standards 
(UNDS),” published in April 1999 


• Appendix A, Seawater Piping Biofouling Prevention: Nature of Discharge for the 
“Phase I Final Rule and Technical Development Document of Uniform National 
Discharge Standards (UNDS),” published in April 1999 


 
IADC recommends that the EPA exempt ICCP and similar systems that prevent bio-fouling and 
corrosion from periodic toxicity testing, monitoring and reporting (including in DMRs).  
Rather, we recommend that the EPA request a one-time submittal for Marine Growth 
protection/Cathodic-Anodic systems to show that the discharge of ions meets the toxic 
monitoring limits established in the EPA’s Water Quality Criteria for Aquatic Life and ensure 
proper maintenance of these systems. 
 
Cooling Water Intake Structure (Section I.B.12.c.2.i on p. 34 and II.D.4. on p. 56 of 
draft Permit) 
 
Section I.B.12.c.2.i has revised the monitoring requirements for visual or remote 
inspections up to every 6 months (rather than monthly as was previously required). 
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IADC requests that the section on “Reporting Requirements for the Cooling Water Intake 
Structure” (Section I.B.12.d.; page 35 of draft Permit) be modified to clarify that the yearly 
status report replaces the DMR reporting requirement and suggests that the language be 
modified to read: 
 


“For all In lieu of submitting quarterly monitoring results, that new facilities required 
to comply with the intake structure monitoring requirements must submit the 
following information in a yearly status report by March 31 of the following year…” 


 
Alternatively, Section II.D.4 (p. 56 of draft Permit), which requires submittal of the monitoring 
results on DMRs each quarter, IADC recommends that the language be modified to read: 
 


“DMRs shall be submitted quarterly no later than sixty (60) days following the end of 
the quarterly monitoring period; except in the case of the Cooling Water Intake 
Structures, which should be submitted every six months.” 


 
IADC appreciates the opportunity to provide our comments regarding this notice and asks 
that they be given due consideration.  Should you have any questions, please contact me by 
phone at (713) 292-1945 Ext.203. 
 
 
Sincerely, 


 
John Pertgen 
Director, Offshore Technical and Regulatory Affairs 
 






